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Appendix A

Remedial Action Objective Criteria
A.l PURPOSE

The purpose of this appendix is to define the allowable waste soil constituent concentrations(.e.,
criteria) based on the Remedial Action Objectives (RAOSs)defined in the Final Record of Decision, Idaho
Nuclear Tecknology and Engineering Center, Operable Unit 3-13 (DOE—ID1999) hereinafter referred
to asthe ROD . These criteria will be compared with other concentration-based criteria to support the
ultimate waste acceptance criteria (WAC) definition.

A2 REQUIREMENTSOR GIVENS
A.2.1 Design Inventory

The design inventory constituents and associated site-specific concentrationsare published in the INEEL
CERCLA Disposal Facility Design fnventory {EDF-ER-264). All constituents identified in the design
inventory will be considered in this evaluation. The design inventory concentrations(Cpy} provide the
starting point for evaluating the RAOS and determining acceptable concentrations.

A.2.2 Remedial Action Objective

The RAO provides the basis for calculating the required concentrationbased criteria. The RAOS
specific to the INEEL CERCLA Disposal Facility is stated in the Operable Unit 3-13ROD
(DOE-ID 1999. page 8-2)as:

"Maintaincaps placed over contaminated soil or debris areas thar are contained in place
and the closed ICDF-complex, to prevent the release of leachate to undertying groundwater
which would result In exceeding a cumulative carcinogenic risk of 7E-4, a total Hl of 1; or
applicable State of Idaho groundwater gualiry standards (i.e., MCLs) in the SRPA.”
This RAO provides the basis for developing three criteria:

o cumulative excess lifetime carcinogenic risk (ELCR) in groundwater of 1E-4,

. Total non-arcinogenic hazard index (HI) in groundwater of 1, and

. Achieving the maximum contaminant levels (MCLs) in groundwater (¢.g., individual constituents,
total alpha of 15pCi/L).

A.2.3 Design Inventory Evaluation

The analysis of the design inventory constituents and concentrations over time is performed in
conjunction with the fate and transport modeling. The results ofthis evaluation indicate that the RAOs
are not exceeded in the |.0E +06 year simulation period. A detailed discussion of the method and
approach of this evaluation is provided in the modeling document (EDF-ER-274).
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A3 METHODOLOGY & IMPLEMENTATION

Since the fate and transport modeling indicates that the Cry is well within acceptable limits,
tuent concentrations are adjusted to maximize WAC limits. The purpose of these adjustments is to

increase the concentrationssuch that the RAOs are approached, but not exceeded. The initial
concentration adjustments are based on an overall increase in Cpy concentrations. These concentration
adjustments were to add a margin of safety between the design inventory and WAC limits. Appendix F
presents a table summarizing the actual comparison between the design inventory and WAC limits.

areas.
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The initial adjustments are based on the following rationale, in order of the application:

Initially, all constituentsare reviewed to determine if there are risk factors or MCL elementsthat
warrant settinga RAO limit. If none are identified, the criteria adjusted value is set to ”"No Limit”
and te basis is explained as “No Limits.”

Background is included in the evaluation for constituents with background concentrations. When
the background concentration exceeds the Cp , the value is adjusted to LO x Background and the
basis is explained as “10 x Background.” The existing background concentrations in the SRPA
were also reviewed and combined with predicted peak groundwater concentrations (at the design
infiltration rate of 0.0001 m/yr) and compared to the MCL .

The 10x value is consistent with the Remedial Investigation/Baseline RISK Assessment for WAG 3
at the INEEL. This approach eliminates contaminantsas a concern if the exposure point
concentration was less than 10X the background value.

Constituents with a Cg, less than 1.0E-10, including those with a concentration of zero, are assigned
a minimum adjusted concentration of 1.0E-10 irrespective of units and basis is explained as
“Minimum Concentration.”

All other Cps are increased by three orders of magnitude (i.e., a factor of 1,000) and basis is
explained as “Cumulative Groundwater RBC.”

All constituents that are less than the maximum concentration detected in historical data are
modified to exceed the concentration and basis i explained as “Adjusted to exceed maximum
concentrations.”

These initial concentration adjustments result in three specific types of exceedence. These specific
and the primary contributor(s), include the following:

An unacceptable HI due to 2-. 3-, and 4-Nitroanilines.
An unacceptable ELCR due to 1-129.

An unacceptable MCL comparison, specific to the beta particles and photon emitters criterion, due
to 1129.

The constituent concentrations for the primary contributors are adjusted downward until all RAOs
acceptable limits. The resultant evaluation provides RAC-based criteria that are protective.

Representativeadjusted RAO curvesare provided in Figures A-1 through A-3.



The existing background concentrations in the SRPA were reviewed and combined with predicted
peak groundwater concentrations (at the design infiltration rate of .0001 m/yr). The combined
concentration was then compared against the primary MCL to verify that no exceedence of MCL would
occur. Results indicate that combined concentrations do not exceed the primary MCL values. as shown in
Table A-1.

Table A-1. Comparison of ICDF contribution t0 SRPA at design recharge rate (0.0001 m/yr).

SRPA Background
Concmon in MCL WAC Guide Soil ﬁ:ﬁiﬁk Combined ~ .combine
Groundwater*  Concentratior? fifi:grigﬂngf Concentration ©  Concentration®  Concentration® iﬂ::;‘g;
Constituent _ po/L mg/L mg/L MCL mg/kg mg/L mg/L. McL!
Arsenic 19  1L.9E-03 5.0E-02 0.04 5.8E+01 4.1E-03 6.0E-03 0.12
Barium 66 6.6E-02 2.0E+00 0.03 3.0E4+03 2.4E-03 6.8E-02 0.03
Cadmium <l 1.0E-03 5.0E-03 0.20 3.6E+03 3.4E-03 4.4E-03 0.88
Chromium 12 12802 1.CE0L 0.12 4.1E+04 3.6E-02 3.8E-02 0.48
Lead <5 50E03  LSE-02 0.33 5.8E+04 3.5E-03 8.5E-03 0.57
Mercury <0.1 10E-04  2.0E-03 0.05 9.5E+03 4.6E-04 5.6E-04 0.28
Selenium 11 1.1E-03 5.0E-02 0.02 8.5E+02 8.0E-04 1.9E-03 0.04
Silver 1 1.0E-03 NL NL 9.8E+03 8.0E-(4 1.8B-03 NL
Fluoride 0.3 30E-04 4.0E+00 0.00 3.9E+03 5.3E-0] 5.3E-01 0.13
Nitrate (as 81 BIE03  44E+0! 0.00 3.9843 5.3E-01 54E-01 0.00

NO,

a. Based onexisting (NEEL background groundwater data (DOWID-22094); < (less than) values are converted to mg/L assuming the
value Stated.

b. MCL Concentration fromEPA at www epa.gov/safewater/mel.himl. NL indicateSro primary MCL established. Secondary MCL
were NOr assessed.

C From Table A-2
d. Peak groundwater concentration using WAC Guide Soil concentration a modeled in this Appendix.

¢. Combined value adds the predicted peak groundwater concentrationat WA C Guide waste soil concentrationand SRPA Back grou
Mean Concentrations.

f.  Comparison of he combined vajuc againstthe MCL value. Presentedas a fraction of the applicable MCL value.

g. The nitrate (measured as Nitrogen) backgroundvalue is 1.86pg/L.. This isconvertedto Nitrate{as Niirate), based on previous
calculations. & follows:
Nitrate (as N) 7 ‘¢ Nitrogen in Nitrate = Nitrate (as Nitrate) —or- 1.86pug/L/ .23= 8.1 pg/L

A final check is made against the detection limit for the radionuclides. Because the radionuclides
in the design inventory were calculated based on a Cesium 137 level, very small concentrations are
calculated which are well below typical laboratory detection limits. The detection limit value used for
screeningall constituents was | pCi/g. When the 1pCifg detection limnit exceeds the adjusted value. the
value iseliminated from the WAC limits and is explained as “Below Detection Limit.” However, ifa
constituent was detected in the historical data, the constituent was retained. All ofthese constituents were
used in determining the cumulative risk values, but these constituents will be tracked in the WAC by the
Cesium-137 concentration. If Cs-137is below the WAC limit. then all ofthese radionuclides with very
small concentrations will also be within their respective limits. A list of these constituents with very small
concentrations are included in Table A-i.
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Surrogates -

0.0001 m/yr, Alternate Surrogate

Figure' A-2. Adjusted hazard index curve.
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Figure A-3. Adjusted MCL - beta and photon emitter curve for thyroid and total body.

A4  CONCLUSIONS

The allowable concentrationsof constituents in the waste soil that will be placed in the INEEL
CERCLA Disposal Facility (JCDF) were calculated in order to be protective Of groundwater. There
selectad allowable waste SOil conesntrations are shown I Table A-1. The Cp and basis for adjustment
are included in the table.

Table A-2. Selected allowable waste soil cencentrations based on RAQOS.

Adjusted Maximum
Design Inventory Inventory to NOE Exceed
Concentration©  Groundwater RAOsin 1

Constituent ~ (pCi/Kg or E+06 yrs Basis for Adjusted
Constituent Name . Type mg/Kg) (PCVKg or mg/Kg) Congentration

Ac225 Rad 5.12E-05 5.12E-02 Below Detection Limit
Ac227 Rad 2.04E-02 2.04E+01 Below Detection Limit
Ac228 Rad 1.52E-07 1.52E-04 Below Detectioa Limit
Agloé Rad 0.00E+00 1.00E-10 Below Detection Limit
Aglos Rd 3.69B.06 No Limit Below Detection Limit
AglO8m Rad 8.00E+02 8.00E+05 Cumulative Groundwater
Agll®m Rad 492E-09 No Limit Below Detection Limit
AgllD Rad 5.18E-08 No Limit Below Detection Limit
Agllom Rad 5.55E-06 5.85E03 Below Detection Limit
Aglll Rad 0.00E+00 1.00E-10 Below Detection Limit
Am24t Rad 2.38E+04 2.38E+07 Cumulative Groxind water
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Table A-2. (continued).

Adjusted Maximum
Design Inventory Inventory to Not Exceed
Concentration®  Groundwater RAOs in 1

Constituent {pCi’Kg or E+06 yrs Basis for Adjusted
Constituent Name Type mg/Kg) (pCi/Kg or mg/Kg) Concentration

Am242 Rad 4.53E-02 4.53E+0| Below Detection Limit
Am242m Rad 4.52E-02 4.52E+01 Below Detection Limit
Am243 Rad 3.34E-01 3.34E+02 Cumulative Groundwater
Am245 Rad 0.00E+00 1.00E-10 Below Detection Limit
Am246 Rad 1.38E-22 1.00E-10 Below Detection Limit
At217 Rad 5.12E-05 5.12E-02 Below Detection Limit
Bal36m Rad 0.00E+00 No Limit Below Detection Limit
Bal37m Rad 2.3ME+07 No Limit Cumulative Groundwater
Bal40 Rad 0.00E+00 1.00E-10 Below Detection Limit
Be 10 Rad 1.14E-03 1.14E+00 Below Detection Limit
Bi210 Rad 1.09E-03 1.09E+00 Below Detection Limit
Bi211 Rad 1.83E-02 1.83E+01 Below Detection Limit
Bi2l12 Rad 5.53E-01 5.53E+02 Below Detection Limit
Bi213 Rad 0.00E+00 1.00E-10 Below Detection Limit
Bi214 Rad 5.62E-03 5.62E+00 Below Detection Limit
Bk249 Rad 2.16E-18 1.00E-10 Below Detection Limit
Bk250 Rad 7.75E-23 1.00E-10 Below Detection Limit
Cl14 Rad 4.61E-02 3.00E+03 Cumulative Groundwater
Cd109 Rad 4.92E-09 4.92E-06 Below Detection Limit
Cdlt3m Rad |.62E+03 | .62E+06 Cumulative Groundwater
CdIl5m Rad 425E-51 1.00E-10 Below Detection Limit
Cel4l Rad 1.80E-68 100E-10 Below Detection Limit
Celd2 Rad 0.00E+00 No Limit Below Detection Limit
Celdd Rad 1.81E+00 1.81E+03 Cumulative Groundwater
Cf249 Rad 4.12E-13 1.00E-10 Below Detection Limit
Cf250 Rad 2.11E-13 t .WEH{0 Below Detection Limit
Cr25t Rad 9.52E-16 1.00E-10 Below Detection Limit
Cf252 Rad 2.24E-17 1.00E-10 Below Detection Limit
Cm241 Rad 1.30E-77 1.00E-10 Below Detection Limit
Cm242 Rad 5.39E-14 5.00E+01 Below Detection Limit
Cm243 Rad 3.55E-03 3.55E+00 Below Detection Limit
Cm244 Rad 1.80E+00 |.80E+03 Below Detection Limit
Cm245 Rad 8.02E-05 8.02E-02 Below Detection Limit
Cm246 Rad .79E-06 1.79E-03 Below Detection Limit
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Table A-2. (continued).

Adjusted Maximum
Inventory to Not Exceed
Groundwater RAOs in 1

Design Inventory
Concentration®

Constituent (pCvKg or E+06 yrs Basis for Adjusted
Constituent Narme Type mg/Kg) (pC/Kg or mg/K¢g) Concentration

Cm247 Rad 6.39E-13 1.00E-10 Below Detection Limit
Cm248 Rad 1.95E-13 1.00E- 10 Below Detection Limit
Cm250 Rad 5.53E-22 1.00E-10 Below Detection Limit
co-57 Red 3.69E+00 3.69E+03 Cumulative Groundwater
Co-58 Rad 5.88E-14 1.00E-10 Below DetectionLimit
Co-60 Rad 1.93E+05 1.93E+08 Cumulative Groundwater
o5t Rad 2.30E-51 1.00E- 10 Below Detection Limit
Csl132 Rad 0.00E+00 1.00E-10 Below Detection Limit
Csl34 Rad 1.12E+04 1 12E+07 Cumulative Groundwater
Csl35 Rad 3.58E+01 3.58E+04 Below Detection Limit
Csl36 Rad 0.00E+00 1.WE10 Below Detection Limit
Cs137 Rad 2.44E+07 2.44E+10 Cumulative Groundwater
Er169 Rad 0.00E+00 100E- 10 Below Detection Limit
Eu150 Rad 1.73E-05 1.73E-02 Below Detection Limit
Eul52 Rad 9.68E+05 9.68E+08 Cumulative Groundwater
Eulsd Rad 8.21E+05 8.21E+08 Cumulative Groundwater
Eul5s Rad 1.76E+05 1.76E+08 Cumulative Groundwater
Euls6 Rad 0.00E+00 1.00E-10 Below Detection Limit
Fe-59 Rad 451E-32 1.00E- 10 Below Detection Limit
Fr221 Rad 5.12E-05 $.12E-02 Below Detection Limit
Fr223 Rad 2.82E-04 2.82E-01 Below Detection Limit
Gd152 Rad 2.72E-11 1.00E-10 Below Detection Limit
Gd1353 Rad 2.01E-08 2.01E-05 Below Detection Limit
H3 Rad 4.96E+04 4.96E+07 Cumulative Groundwater
HF181 Rad 7.80E-34 1.0CE-LO Below Detection Limit
Hol66m Rad 2.70E-03 2.70E+00 Below Detection Limit
1129 Rad 1.30E+03 3.11E+03 Cumulative Groundwater
1131 Rad 0.00E+00 1.00E-10 Below Detection Limit
Inl 14 Rad |.89E-5t No Limit Below Detection Limit
Inl 14m Rad 1.97E-51 1.00E-10 Below Detection Limit
Inl 15 Rad 5.78E-09 5.78E-06 Below Detection Limit
Inll5m Rad 0.00E+00 1.00E- 10 Below Detection Limit
K-40 Rad 1.92E+03 2.40E+05 Cumulative Groundwater
Ks8I Rad 5.30E-06 No Limit Below Detection Limit
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Table A-2. (continued).

Adjusted Maximum

Design Inventory  Inventory to Not Exceed

Concentration®  GroundwaterRAOs in 1
Constituent (pCvKg or E+06 yrs Basis for Adjusted
ConstituentName Type mg/Kg) {(pCi/Kg or mg/Kp) Concentration

Kr85 Rad |.16E+06 No Limit Cumulative Groundwater
Lal38 Rad 0.00E+00 1.00E- 10 Below Detection Limit
Lal40 Rad 2.65E-102 1.00E-10 Below Detection Limit
Mn-54 Rad 1.93E-05 1.00E+02 Below Detection Limit
Nb92 Rad 6.35E-16 No Limit Below Detection Limit
Nb93m Rad 1.35E+0} 1.35E+04 Below Detection Limit
Nbo4 Rad 8.83E-03 No Limit Below Detection Limit
Nb95 Rad 4.80E-30 1.00E-10 Below Detection Limit
Nb9Sm Rad 1.84E-32 1.00E- 10 Below Detection Limit
Nd144 Rad 3.27E-07 3.27E-04 Below Detection Limit
Nd147 Rad 0.00E+00 1.00E-10 Below Detection Limit
Np233 Rad 6.80E-08 6.80E-05 Below Detection Limit
Np236 Rad 6.93E-05 6.93E-02 Below Detection Limit
Np237 Rad §.43E+02 6.43E+05 Cumulative Groundwater
Np238 Rad 2.18E-04 2.18E-01 Below Detection Limit
Np239 Rad 3.34E-01 3.34E+02 Below Detection Limit
Np240 Rad 2.79E-11 1.00E-10 Below Detection Limit
Np240m Rad 2.54E-08 No Limit Below Deteciion Limir
Pa23l Rad 6.98E-02 6.98E+01 Below Detection Limit
Pa233 Rad 4 36E+01 4.36E+04 Below Detection Limit
Pa234 Rad 2.74E-03 No Limit Below Detection Limit
Pa234m Rad 1.71E+00 I.71E+03 Below Detection Limit
Pbh208 Rad 4.85E-05 4.85E-02 Below Detection Limit
Pb210 Rad 1.09E-03 1.09E+00 Below DetectionLimit
Pb211 Rad 1.83E-02 |.83E+01 Below Detection Limit
Pb212 Rad 5.53E-01 5.53E+02 Below Detection Limit
Pb214 Rad 5.62E-03 5.62E+00 Below Detection Limit
Pd107 Rad 6.12E+00 6.12E+03 Below Detection Limit
Pml46 Rad 5.81E+00 5.81E+03 Below Detection Limit
Pmi47 Rad 3.82E+05 3.82E+08 Cumulative Groundwater
Pm148 Rad 3.97E-56 1.00E-10 Below Detection Limit
Pm148m Rad 8.23E-55 100E-10 Below Detection Limit
Po210 Rad 1.02E-03 1.02E+00 Below Detection Limit
Po2i1 Rad 6.84E-07 6.84E-04 Below Detection Limit
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Table A-2. (continued).

Adjusted Maximum
Design Inventory Inventory to Not Exceed
Concentration*  Groundwater RAOs in |

Constituent (pC¥Kg aor E+06 yrs Basis for Adjusted
Constituent Name Type mg/Kg) (pCiKg or mg/Kg) Concentration

Po212 Rad 3.28E-01 3.28E+02 Below Detection Limit
P0213 Rad 4.34E-05 4.34E-02 Below Detection Limit
Po214 Rd 5.62E-03 5.62E+00 Below Detection Limit
Po215 Rad 1.83E-02 1.833E+01 Below Detection Limit
Po216 Rad 5.53E-01 5.53E+02 Below Detection Limit
Po218 Rad 5.62E-03 5.62E+00 Below Detection Limit
Pr143 Rad 0.00E+00 1.00E-10 Below Detection Limit
Pri44 Rad |.77TE+00 No Limit Below Detection Limit
Prlddm Rad 2.53E-02 2.53E+01 Below Detection Limit
Pu236 Rad 5.53E-03 5.53E+00 Below Detection Limit
Pu237 Rad 1.21E-55 1.00E-10 Below Detection Limit
Pu238 Rad 2.33E+05 2.33E+08 Cumulative Groundwater
Pu23% Rad 6.66E+03 6.66E+06 Cumulative Groundwater
Pu240 Rad 1.50E+03 1.50E+06 Cumulative Groundwater
Pu241 Rad 6.39E+04 6.39E+07 Cumulative Groundwater
Pu242 Rad 2.41E-01 2.41E+02 Below Detection Limit
Pu243 Rad 6.39E-13 1.00E-10 Below Detection Limit
Pu244 Rad 2.54E-08 2.54E-05 Below Detection Limit
Pu246 Rad 1.38E-22 1.00E-10 Below Detection Limit
Ra222 Rad 1.17E-113 |.00E-10 Below Detection Limit
Ra223 Rad 2.03E-02 2.03E+01 Below Detection Limit
Ra224 Rad 5.53E-01 5.53E+02 Below Detection Limit
Ra225 Rad 5.12E-035 5.12E-02 Below Detection Limit
Ra226 Rad 4.74E+02 4.74E+05 Cumulative Groundwater
Ra228 R d 1.52E-07 2.70E+03 Below Detection Limit
Rb86 Rad 0.00E+00 1.00E-10 Below Detection Limit
Rb87 Rad 1.11E-02 1.11E+01 Below Detection Limit
Rh102 Rad 2.97E-02 2.97E+01 Below Detection Limit
Rh103m Rad 2.83E-55 1.00E-10 Below Detection Limit
Rh106 Rad 1.14E+01 No Limit Below Detection Limit
Rn218 Rad 1.26E-113 1.00E- 10 Below Detection Limit
Rn219 Rad 2.03E-02 2.03E+01 Below Detection Limit
Rn220 Rad 5.53E-01 5.53E+02 Below Detection Limit
Rn222 Rad 6.21E-03 6.21E+00 Below Detection Limit
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Table A-2. (continued).

Adjusted Maximum
Design Inventory  Inventory to Not Exceed
Concentration®  Groundwater RAOs In 1

Constituent {pCiKg or E+06 yrs Basis for Adjusted
Constituent Name Type mg/Kg) (pC/Kg or mg/Kg) Concentration

Ru103 Rad 2.01E-26 1.00E- 10 Below Detection Limit
Rul06 Rad 1.21E+01 1.21E+04 Cumulative Groundwater
Sbi24 Rad 2.07E-37 1.00E- 10 Below Detection Limit
Sbi2s Rad 5.27E+03 9.27E+06 Cumulative Groundwater
Shl26 Rad 2.06E+01 2.06E+04 Below Detection Limit
Sbl26m Rad 1.47E+02 1.47E+05 Below Detection Limit
Sc-46 Rad 2.85E-17 1.00E- 10 Below Detection Limit
Se 79 Rad 1.66E+02 1.66E+05 Below Detection Limit
Smi46 Rad 4.26E-07 4.266-04 Below Detection Limit
Sml47 Rad 4.10E-03 4.10E+00 Below Detection Limit
Sml48 Rad 1.01E-09 | .OLE-06 Below Detection Limit
Sm149 Rad 5.12E-09 5. 12E-06 Below Detection Limit
Smlsl Rad 3.38E+05 3.33E+08 Cumulative Groundwater
Sni1l7m Rad 0.00E+00 1.00E-10 Below Detection Limit
Snlil%m Rad 1.48E-04 | .48E-01 Below Detection Limit
Snl2im Rad 2.69E+01 2.69E+04 Below Detection Limit
Sn123 Rad 8.42E-14 | . DOE-10 Below Detection Limit
Sn125 Rad 0.00E+00 1.DOE 10 Below Detection Limit
Sn126 Rad 1.47E+02 |.47E+0S Below Detection Limit
Sr89 Rad 5.99E-4 5.00E+02 Below Detection Limit
Sr90 Rad 2.29E+07 2.25E+10 Cumulative Groundwater
Tbl60 Rad 3.18E-31 1.00E-10 Below Detection Limit
Tblél Rad 0.00E+00 | .DOE-10 Below Detection Limit
Tco8 Rad 177E-04 1.77E-01 Below Detection Limit
Tc99 Rad 5.76E+03 5.76E+06 Cumulative Groundwater
Tel23 Rad 4.52E-12 [.D0E- 10 Below Detection Limit
Tel23m Rad 2.95E-20 [.00E- 10 Below Detection Limit
Tel25m Rad 2.27E+03 2.27E+406 Cumulative Groundwater
Tel2?7 Rad 9.36E-17 1.00E- 10 Below Detection Limit
Tel27m Rad 9,50E-17 1.00E-10 Below Detection Limit
Tel25 Rad 6.75E-68 1O0E-10 Below Detection Limit
Tel29m Rad 1.07E-67 1.00E-10 Below Detection Limit
Th226 Rad 2.18E-114 1.00E- 10 Below Detection Limit
Th227 Rad 1.82E-02 1.82E+01 Below Detection Limit
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Table A-2. (continued).

Adjusted Maximum
Design Inventory Inventory to Not Exceed

Concentration*  Groundwater RAOs in 1
Constituent (pCi/Kg or E+06 yrs Basis for Adjusted
ConstituentName Type mg/Kg) (pCifKg or mg/Kg) Concentration

Th228 Rad 3.29E+0| 1.60E+04 Cumulative Groundwater
Th229 Rad 5.12E-05 5.12E-02 Below Detection Limit
Th230 Rad 1.73E+02 1.40E+04 Cumulative Groundwater
Th231 Rad L.61E+02 1.61E+05 Below Detection Limit
Th232 Rd 1.56E+02 1.68E+04 Cumulative Groundwater
Th234 Rad L.71E+00 1.71E+03 Below Detection Limit
Ti207 Rad 1.83E-02 No Limit Below Detection Limit
T1208 Rad |.98E-01 No Limit Below Detection Limit
TI209 Rad |.05E-06 No Limit Below Detection Limit
Tml70 Rad 6.38E-23 1O0E-10 Below Detection Limit
Tml71 Rad 1.59E-09 I.59E-06 Below Detection Limit
U230 Rad 0.00E+00 1.00E-10 Below Detection Limit
U232 Rad 5.35E-01 $.35E+02 Below Detection Limit
U233 Rad 2.566-02 2.56E+01 Cumulative Groundwater
U234 Rad 6.03E+03 6.03E+06 Cumulative Groundwater
U235 Rad 1.10E+02 1.10E+05 Cumulative Groundwater
U236 Rad 2.02E+02 2.02E+05 Cumulative Groundwater
u237 Rad 0.00E+00 L.00E-10 Below Detection Limit
U238 Rad 1.95E+03 1.95E+06 Cumulative Groundwater
U240 Rad 2.54E-08 2.54E-05 Below Detection Limit
Xel27 Rad 158E-69 No Limit Below Detection Limit
Xel29m Rad 0.00E+00 NoO Limit Below Detection Limit
Xel3lm Rad 2.69E-109 No Limit Below Detection Limit
Xe133 Rad 0.00E+00 No Limit Below Detection Limit
Y90 Rad 2.29E+07 2.29E+10 Cumulative Groundwater
Yol Rad 4.14E-34 1.00E-10 Below Detection Limit
Zn65 Rad 2.70E-06 1.00E+02 Below Detection Limit
293 Rad 8.57TE+02 8.57E+05 Below Detection Limit
795 Rad 2.93E-22 1.00E-10 Below Detection Limit
1.1,1-Trichloroethane  Organic 1.57E-02 1.57E+01 Design Inventory x 1000
11.22- Organic 4.95E-05 4.95E-02 Design Inventory x 1000
Tetrachloroethane
1,1 2-Trichloroethane Organic 2.42E-04 2.42E-0l Design Inventory x 1000
1,1-Dichloroethane  Organic 2.34E-03 2.34E+00 Design Inventory x 1000
I,I -Dichloroethene  Organic 1.48E-03 1.48E+00 Design Inventory x 1000
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Table A-2. (continued).

Adjusted Maximum
Design Inventory  Inventory 0 Not Exceed
Concentration®  GroundwaterRAOs in §

Constituent (pCi/Kg or E+06 yrs Basis for Adjusted
Constituent Name Type mg/Kg) (pCi/Kg or mg/Kg) Concentration
1.2,4- Organic 1.14E-02 1.14E+0| Design Inventory x 1000
Trichlorobenzene
12-Dichlorobenzene  Organic 1.14E-02 1.14E+01 Design Inventory x 1000
1,2-Dichloroethane  Organic 5.38E-06 5.38E-03 Design Inventory x 1000
1.2-Dichloroethene  Organic 3.24E-04 3.24E.01 Design Inventory x 1000
[total)
1.3-Dichlorobenzene  Organic I. 14602 1.14E+01 Design Inventory x 1000
14-Dichlorobenzene  Organic 4.50E-01 4.50E+02 Design Inventory x 1000
14-Dioxane Organic |.88E-05 1.88E-02 Design Inventory x 1000
2.4,5-Trichlorophenol  Organic 4.46E-02 4.46E+01 Design Inventory x 1000
2.4,6-Trichlarophenot  Organic 1.83E-02 1.83E+01 Design Inventory x 1000
2.4-Dichlorophenol  Organic 2.16E-02 2.16E+01 Design Inventory x 1000
2.4-Dimethylphenol  Organic 1.83E-02 1.83E+01 Design Inventory x 1000
2,4-Dinitropheno) Organic 5.09E-02 5.09E+01 Design Inventory x 1000
2 4-Dinitrotoluense Organic 1.14E-02 1.14E+01 Design Inventory x 1000
2.6-Dinitrotoluene Organic 2.07E-02 2.07E+01 Design Inventory x 1000
2-Butanone Organic 247E-02 2.47E+01 Design Inventory x 1000
2-Chloronapbthalene  Organic 1.14E-02 |.14E+01 Design Inventory x 1000
2-Chlorophenol Organic 1.83E-02 1.83E+01 Design Inventory x 1000
2-Hexanone Organic 2.70E-03 2.70E+00 Design Inventory x 1000
2-Methylnaphthalene  Organic 5.12E-01 5.12E+02 Design Inventory x 1000
2-Methylphenol Organic 2.06E-02 2.06E+01 Design Inventory x 1000
2-Nitroaniline Organic 2.72E-02 1.01E-Q! Adjusted to Not Exceed
Hazard Index
2-Nizropheno! Organic 1.83E-02 1.83E+01 Design Inventory x 1000
3,3"-Dichlorobenzidine Organic 1.14E-02 1.14E+01 Design Inventory x 1000
3-Methyl Butanal Organic 2.23E-04 No Limit No RAO limits
3-Nitroaniline Organic 2.72E-02 1.01E-01 Adjusted to Not Exceed
Hazard Index

4,6-Dinitro-2- Organic 4.46E-02 4.46E+01 Design Inventory x 1000
methylphenol
4-Bromopheny]- Organic 1.14E-02 No Limit No RAQ limits
phenylether
4-Chloro-3- Organic [.83E-02 No Limit No RAO limits
methylphenol
4-Chloroaniline Organic 4.08E-02 4.12E+01 Design Inventory x 1000
4-Chlorophenyt- Organic 1.14E-02 No Limit No RAO limits
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Table A-2. (continued).

Adjusted Maximum
Design Inventory Inventory to Not Exceed
Concentration*  Groundwater RAOs in 1

Constituent (pCKg or E+06 yrs Basis for Adjusted
Constituent Name Type mg/Kg) (pCi/Kg or mg/Kg) Concentration
phcnylether
4-Methyl-2-Pentanone Organic 2.96E-02 2.96E+01 Design Inventory x 1000
4-methyl phenol Organic 3.86E-02 3.86E+01 Design Inventory x 1000
4-Nitroaniline Organic 2.72E-02 1.01E-01 Adjusted to Not Exceed
Hazard Index
4-Nitrophenol Organic S.16E-02 S.16E+01 Design Inventory x 1000
Acenaphthene Organic 2.02E-0} 2.02E+02 Design Inventory x 1000
Acenaphthylene Organic 2.07E-02 2.07E+01 Design Inventory x 1000
Acetone Organic 6.20E-01 6.20E+02 Design Inventory x 1000
Acetonitrile Organic 1.88E-05 1.16E+00 Adjusted to Exceed
Maximum Concentration
Acrolein Organic 9.06E-06 547E-01 Adjusted to Exceed
Maximum Concentration
Acrylonitrile Organic 9.06E-06 5.83E-0! Adjusted to Exceed
Maximum Concentration
Anthracene Organic 3.20E-01 3.20E+02 Design Inventory x 1000
Aramite Organic 1.15E-04 6.71E+00 Adjusted to Exceed
Maximum Concentration
Aroclor-1016 Organic 7.69E-03 7.69E+00 Design Inventory x {000
Aroclor-1254 Organic 1.28E-01 1.28E+02 Design Inventory x {000
Aroclor-1260 Organic 7.2tE-0l 7.21E+02 Design Inventory X {000
Aroclor- 1268 Organic 6.22E-02 6.22E+01 Design Inventory x 1000
Benzene Organic 6.03E-01 6.03E+02 Design Inventory x 1000
Benzidine Organic 2.91E-04 1.72E+01 Adjusted to Exceed
Maximum Concentration
Benzo{a)anthracene  Organic 2.53E-01 2.53E+02 Design Inventory x 1000
Benzo{a)pyrene Organic 1.05E-01 1.0SE+02 Design Inventory x 1000
Benzo{b)fluoranthene Organic |.79E-01 1.79E+02 Design Inventory x 1000
Benzo(g.h.i)perylene  Organic 1.14E-02 1.14E+01 Design Inventory x 1000
Benzo(k)fluoranthene  Organic 1.86E-02 1.86E+01 Design Inventory x 1000
Benzoic acid Organic 8.56E-03 8.56E+00 Design Inventory x 1000
bis(2- Organic 1.14E-02 No Limit No RAQO limits
Chloroetboxy)methane
bis(2- Organic |.14E-02 1.14E+01 Design Inventory x 1000
Chloroethylyether
bis(2- Organic |.14E-02 1.14E+01 Design Inventory x 1000

Chioroisopropylyether
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Table A-2. (continued).

Adjusted Maximum
Design Inventory  Inventory to Not Exceed
Concentration *  Groundwater RAOs in 1

Constituent (pCi/Kg or E+06 yrs Basis for Adjusted
ConstituentName Tve mg/Kg) (pCi/Kg or mg/Kg) Concentration
bis(2- Organic 1.47E-01 1.47E+02 Design Inventory x 1000
Ethylhexyl)phthalate
Butane,1,1,3,4- Organic 7.89E-03 No Limit No RAO limits
Tetrachloro-
Butylbenzylphthalate Organic 6.79E-02 6.79E+01 Design Inventory x 1000
Carbazole Organic 3.23E-02 3.23E+01 Design Inventory x 1000
Carbon Disulfide Organic 4.55E-02 4.55E+01 Design Inventory x 1000
Chlorobenzene Organic 6.57E-03 6.57TE+00 Design Inventory x 1000
Chloroethane Organic 3.02E-06 147E-01 Adjusted to Exceed
Maximum Concentration

Chloromethane Organic 3.53E-04 3.53E-01 Design Inventory x 1000

Organic 2.65E-01 2.65E+02 Design Inventory x 1000
Decane, 3,4-Dimethyl Organic 1.61E-04 No Limit No RAO limits
Diacetone alcohol Organic 4.32E+00 No Limit No RAO limits
Dibenz(a,h)anthracene Organic 1.14E-02 1.14E+01 Design Inventory x 1000
Dibenaofuran Organic 3.24E-01 3.24E+02 Design Inventory x 1000
Diethylphthalate Organic 1.14E-02 1.14E+01 Design Inventory x 1000
Dimethyl Disulfide Organic 2.96E-03 No Limit No RAOlimits
Dimethylphthalate Organic 1.14E-02 1.14E+01 Design Inventory x 1000
Di-n-butylphthalate  Organic 2.39E-02 2.39E+01 Design Inventory x 1000
Di-n-octylphthalate  Organic 2.62E-02 2.62E+01 Design Inventory x 1000
Eicowne Organic 2.83E-03 No Limit No RAO limits
Ethyl cyanide Organic 1.88(6 No Limit NoRAO limits
Ethylbenzene Organic 7.81E-02 7.81E+01 Design Inventory x 1000
Famphur Organic 5.81E-03 No Limit NoRAO limits
Fluorantherne Organic 7.62E-01 7.62E+02 Design Inventory x 1000
Fluorene Organic 1.84E-01 1.84E+02 Design Inventory x 1000
Heptadecane, Organic 3.44E-03 No Limit No RAO limits
2,6,10,15-Tetra
Hexachlorobenzene ~ Organic 1.14E-02 1.14E+01 Design Inventory x 1000
Hexachlorobutadiene Organic 2.07E-02 2.07E+01 Design Inventory x 1000
Hexachlorocyclopenta Organic 1. 14E-02 1.14E+01 Design Inventory x 1000
diene
Hexachloroethane Organic 1.14E.02 1.14E+01 Design Inventory x 1000
Indeno(1.2,3- Organic 1.14E-02 1.14E+C1 Design Inventory x 1000
cd)pyrene
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Table A-2. (continued).

Adjusted Maximum
Design Inventory Inventory to Not Exceed
Concentration®  Groundwater RAOs in 1

Constituent (pCi/Kg or E+06 yrs Basis for Adjusted
Constituent Name Type mg/Kg) (pC/Kg or mg/Kg) Concentration
Isobutyl alcohol Organic 1.88E-05 1.16E+00 Adjusted to Exceed
Maximum Concentration
Isophorone Organic 1.14E-02 1.14E+01 Design Inventory x 1000
Isopropyl Alcohol/2-  Organic 2.12E-03 No Limit No RAOQ limits
propanol
Kepone Organic 9.92E-02 9.92E+01 Design Inventory x 1000
Mesityl oxide Organic 8ABE-02 No Limit No RAO limits
Methyl Acetate Organic 4. 84E-4 4.84E-01 Design Inventory x 1000
Methylene Chloride  Organic B.36E-02 8.36E+01 Design Inventory x 1000
Naphthalene Organic 4,25E-01 4.25E+02 Design Inventory x 1000
Nitrobenzene Organic 1.14E-02 1.14E+01 Design Inventory x 1000
N-Nitroso-di-n- Organic 1.14E-02 1.14E+01 Design Inventory x 1000
propylamine
N- Organic 1.14E-Q2 1.14E+01 Design Inventory x 1000
Nitrosedipbenylamine
Octane,2,3,7- Organic 1.61E-04 No Limit No RAO limits
Trimethyl
o-Toluenesulfonamide Organic 5.06E-03 No Limit No RAO limits
Pentachlorophenol Organic 5.59E-02 5.59E+01 Design Inventory x 1000
Phenanthrene Organic 1.17E+00 1.17E+03 Design Inventory x 1000
Phenol Organic 7.98E-02 7.98E+01 Design Inventory x 1000
Phenol 2,6-Bis(!,[-  Organic 40503 NO Limit NoRAOlimits
Dimethyl)
p-Toluenesulfonamide Organic 5.06E-03 No Limit No RAO limits
Pyrene Organic 2.5301 2.53E+02 Design Inventory x 1000
RDX Organic (.00E+00 1.04E+01 Adjusted based on
anticipated concentrations
Styrene Organic 1.03E-06 6.11E-02 Adjusted to Exceed
Maximum Concentration
Tetrachloroethene Organic 9.64E-03 9.64E+00 Design Inventory x 1000
Toluene Organic 9.82E-01 9.82E+02 Design Inventory x 1000
Tributylphosphare Organic 3.64E-01 No Limit No RAO limits
Trichloroethene Organic 7.20E-02 7.20E+01 Design Inventory x 1000
Trinitrotoluene Organic 0.00E+00 1.11E+01 Adjusted based on
anticipated concentrations
Undecane,4,6- Organic 1.61E-04 No Limit No RAO limits
Dimethyl-
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Table A-2. (continued).

Design Inventory
Concentration *

Adjusted Maximum
Inventory to Not Exceed
Groundwater RAOs in 1

Constituent (pCi/Kg or E+06 yrs Basis for Adjusted
Constituent Name Type mg/Kg) (pC/Kg or mg/Kg) Concentration
Xylene (ortho) Organic 3.8BE-03 3.88E+00 Design Inventory x 1000
Xylene (total) Organic 3.45E+00 3.45E+03 Design Inventory X 1000
Aluminum Inorganic 7.08E+03 1.61E+05 10 X Background
Antimony Inorganic 5.83E+00 5.83E+03 Design Inventory x 1000
Arsenic Inorganic 5.65E+00 5.30E+01 10 X Background
Barium Inorganic 1.79E+02 3.00E+03 10 X Background
Beryllium Inorganic 2.87E-01 1.80E+0 | 10X Background
Boron Inorganic 1.85E+02 3.31E+03 Adjusted to Not Exceed
Hazard Index
Cadmium Inorganic 3.59E+00 3.59E+03 Design Inventory x 1000
Calcium Inorganic 2.04E+04 No Limit NO RAO limits
Chloride Inorganic 1.87E+00 No Limit No RAO limits
Chromium Inorganic 4.12E+01 4.12E+04 Design Inventory x 1000
Cobalt Inorganic 6.04E+00 1.10E+02 10X Background
Copper Inorganic 2.99E+01 2.99E+04 Design Inventory x 1000
Cyanide Inorganic 3.37E-01 337E+02 Design Inventory x 1000
Dysprosium Inorganic 5.93E+01 5.93E+04 Design Inventory x 1000
Fluoride Inorganic 3.87E+00 3.87E+03 Design Inventory x (000
Iron Inorganic [.02E+04 2.50E+05 10X Background
Lead Inorganic 5.76E+01 5.76E+04 Design Inventory x 1000
Magnesium Inorganic 4.47E+03 No Limit No RAQ limits
Manganese Inorganic 2.07E+02 4.90E+03 10X Background
Mercury Inorganic 9.45E+00 9.45E+03 Design Inventory x 1000
Molybdenum Inorganic 1.02E+01 1.02E+04 Design Inventory x 1000
Nickel Inorganic 1.97E+01 3.50E+02 10X Background
Nitrate Inorganic 3.93E+00 3.93E+03 Design Inventory x 1000
Nitrate/Nitrite-N Inorganic 2.22E-01 No Limit No RAQ limits
Nitrite Inorganic 849E-03 8.49E+00 Design Inventory x 1000
Phosphorus inorganic 9.74E+01 No Limit No RAO limits
Potassium Inorganic 1.13E+03 No Limit No RAO limits
Selenium Inorganic 8.46E-01 8.46E+02 Design Inventory x 1000
Silver Inorganic 9.84E+00 9.84E+03 Design Inventory x 1000
Sodium Inorganic 2.11E+02 No Limit NoRAO limits
Strontium Inorganic 1.82E+01 1.82E+04 Design Inventory x 1000
Sulfate Inorganic 2.05E+01 No Limit No RAO limits
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Table A-2. (continued).

Adjusted Maximum
Design inventory Inventoryto Not Exceed
Concentration®  Groundwater RAOs in 1

Constituent (pCiXg ar E+06 yrs Basis for Adjusted
Constituent Name Type mg/Kg) (pCi/Kg a mg/Kg) Concentration

Sulfide Inorganic 7.59E+02 No Limit No RAOQ limits

Terbium Inorganic 5.73E+02 No Limit No RAO limits
Thallium Inorganic 3.70E-01 4 30E+00 10 X Background
Vanadium Inorganic 2.12E+01 4.50E+02 10 X Background
Ytterbium Inorganic 1.95E+02 No Limit No RAO limits

Zinc Inorganic 2.08E+02 2.08E+05 Design Inventory x 1000
Zirconium Inorganic 6.91E+01 No Limit No RAO limits

a. Design inventory concentrations for radionuclides were calculated using the design inventory activity for
January 1, 2002, averaged over the entire landfill volume at a density of 1500kg/cubic meter. Design inventory
concentrations for organicsand inorganics were calculated using the constitutent mass from the design inventory
averageg over treentire landfill volume at a density of 1500kg/cubic meter.
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Appendix B
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Liner Compatibility
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Purpose:
Wethodology:

Calcylations:

Notes:

Appendix B

Allowable Concentrations in Seil For Liner Compatibility Calculation

Convert maximum leachate concentrations for liner compatibility to waste soll concentrations.

Convert Ceachae 10 Cwisw sor, factoring in decay, DAFs

Cwarw 01 = {ClLaactaw) (LEAChALE 10 Waste Sail Ratio)

Leachale to Waste Soit Ratio = (Csa) / (Cugua} = 1 / (DAF1000) (2™")

Based on: G = (Cscal (DAF1000) (™)

The “Leachate to Waste Soil Ratio” can be determined using the EDF-274. operations evaluation, ieachate concentrations as
compared % the design inventory concentrations. This is identified on the folowing table under Step 5.

Claschai maxmum leachate concentrations for iner compatibility (Appendix D - EDF 278)

t Constituent reported in the INEEL CERCLA Disposal Facility Design Inventory(EDF ER-264)

2 Where aconstituent did not have a specific compatibilityconcentration, the maximum allowable concentrations in

lpachate are based on chemical category as shown in Table 4-2 of the main text

3. The suggested maxinum activity concentration selected for the ICDF liner system Is baaed on atotal absarbed dose of
1,000,000 rads for the individual radionuchdes and a maxaimum 4 cm leachate depth
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Table B-1. Maximum Allowable Concentration in Soil For Compatahility.

Leachate to Maximum

Avcragc Waste Soil concentration Maximum Allowable
Lcachatc Design Inventory Ratio Allowed in Leachute  Concentration in Soil
Concentration  Concentrationin— {Csait/Stiguia) For Compatability For Compatability
Constituents (Cliquia)d_mg/l_Soil (Cyyy)b mg/kg kg (Creachag)C mg/l mg/kg

ORGANICS

L,1,1-Trichloroethane 1.1645E-02 1.BE-02 1.3E+00 2.0E+0| 2.7E+0!
1.1,2,2-Tetrachloroethane [.2139E-05 4.9E-05 4.1E+00 S.0E+0S 2.0E+006
1,1.2-Trichloroecthane 8.9945E-04 2.4E-04 2.7E-01 5.0E+05 |.3E+05
1,1-Dichloroethane 8.3284E-04 2.3E-03 2.8E+00 5.0E+05 |.4F+06
[,1-Dichloroethene 4.48CG3E-04 [.5E-03 3.3E+00 5.0E+05 1.6E+06
1.2.4-Trichlorobenzene 2.4163E-04 [L1E-02 4,7E+01 S.0E+05 2.4E+07
1.2-Dichlorobenzene 7.0576E-04 1.1E-02 1.6E+0! 5.0E+05 8.1E+06
1,2-Dichloroethane 3.2675E-06 5.4E-06 1.6E+00 5.0E+05 8.2E+05
1,2-Dichloroethene (total) 2.8947E.04 3.2E-04 1.1E+00 5.0E+05 5.6E+05S
1.3-Dichlorobcnzcne 1.0090E-03 [.1E-02 1.1E+0! 2.0E+03 2.3E+04
|,4-Dichlorobenzene 2.5133E-02 4.5E-01 1.8E+01 5.0E+05 9.0E+00
1.4Dioxane 1.4684E-05 |.9E-05 1.3E+00 5.0E+05 6.4E+05
2.4.5-Trichlorophenol 1.35098-03 4.5E-02 3.3E+01 5.0E+05 1.7E+07
2,4.6-Trichlorophenol 4.6178E-03 [.8R-02 4.0E+00 5.0E+05 2.0E+06
2,4-Dichlorophenol 1.3442E-03 2.2E-02 1.6E+01 5.0E+05 8.0E+00
2,4-Dimethylphenol 1.9586E-03 |.8E-02 9.3E+00 5.0E+05 4.7E+006
2.4-Dinitrophenol 5.3031E-02 5.1E-02 9.6E-01 5.0E+05 4.8E+05
2.4-Dinitrotoluene 3. 1807KE-03 I.1E-02 3.6E+00 5.0E+05 1.8E+00
2.6-Dinitrotoluene 7.4130E-03 2. 1E02 2.8E+00 5.0E+05 1.4E+0G
2-Butanone 3.1899E-01 2.5E-02 7.7E-02 2.0E+05 1.5E+04
2-Chloronaphthalene 1.8544E-04 1.1IE-Q2 6.1E+01 2.0E+03 1.2E+05
2-Chlorophenol 1.0B14E-03 1.8E-02 1.7E+01 2.0E+03 3.4E+04
2-Hexanone 2.594 1E-02 2.7E-03 1.0E-01 5.0E+05 5.2E+04
2-Methylnaphthalene 9.0259E-02 5.1E-01 5.7E+00 5.0E+05 2.8E+06
2-Methylphenol 4_478E-03 2.1E-02 4.6E+00 5.0E+05 2.3B+06
2-Nitroaniline 2.5044E-0! 2.78-02 1.1E-01 5.0E+05 5.4E+04
2-Nitrophenol 7.2451E-03 1.8E-02 2.5E+00 S.0E+05 [.3E+006



cd

Constituents

Average
Leachatc

Concentration

3,3'-Dichlorobcnzidinc
3-Methyl Butanal
3-Nitroaniline
4,6-Dinitro-2-methylphenol
4-Bromopheny!-phenylether
4-Chloro-3-methylphenol
4-Chloroaniline
4-Chlorophenyl-phenylether
4-Methyl-2-Pentanone
4-Methylphenol
4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene

Acetone

Acetonitrile

Acrolein

Acrylonitrile

Anthracene

Aramite

Aroclor-1016

3.3689E-03
2.5044E-01
1.6991E-03
2.6728E-04
9.5508E-02
1.7631E-01
1.4533E-03
4.6888E-03
9.2045E-03
2.5044E-01
2.0462E-02
7.9944E-04
2.7884E-04
6.3120E-01
1.1869E-05
5.0103E-06
9.1136E-06
6.8926E-04
2.9502E-06
4.9059E-05

Design Inventory

Concentrationin
1 (Csau)b me/k
|.1E-02
2.2E-04
2.7E-02
4.5E-02
1L1IE-Q2
1.8E-02
4.1E-02
1.1E-02
3.0E-02
3.9E-02
2.7E-02
5.2E-02
2.0E-0]
2.1E-02
6.2E-01
1.9E-05
9.1E-06
9.1E-06
3.2E-0!
l.1E-04
7.78-03

Lcachatc to
Wastc Soil
Ratio

(CsoitSLiquia)

Maximum

Conccntration
Allowed in Lcachate Concentration in Soil
For Cornpatability

Maximum Allowable

For Cornpatability

kg (Creachae) mg/l

2.2E+01 5.0E+05 1.1E+07
6.6E-02 5.0E+05 3.3E+04
[.1E-01 5.0E+05 5.4E+04
2.6E+0] 5.0E+05 1.3E+07
4.3E+0! 2.0E+03 8.5E+04
1.9E-01 5.0E+05 9.6E+04
2.3E-01 5.0E+05 1.2E+05
7.8E+00 5.0E+05 3.9E+06
6.3E+00 5.0E+05 3.2E+06
4.2E+00 5.0E+05 2.1E+06
1.1E-01 5.0E+05 54E+04
2.5E+00 5.0E+05 1.3E+06
2.5E+02 2.0E+03 5.1E+05
7T4E+0! 2.0E4+03 1.SE+05
9.8E-01 2.0E+05 2.0E+05
1.6E+00 5.0E+05 7.9E+05
[ .8E+Q0 2.0E+05 3.6E+05
9.9E-01 2.0E+05 2.0E+05
4.6E+02 2.0E+03 9.3E+05
3.9E+01 5.0E+05 1.9E+07
1.6E+02 5.0E+05 7.8E+07



Lcachatc to Maximum
Average Waste Soil Concentration Maximum Allowable
Leachate Design Inventory Ratio Allowed in Lcachatc  Concentrationin Soil
Concentration  Concentrationin  (Csoit/Stiquia) For Cornpatability For Cornpatability
Constituents (Crigiigya _mg/l Soil (Cs)b mg/kg Vkg (Cleahae)C mg/l mg/kg
Aroclor-1254 B.1934E-04 1.3E-01 1.6E+02 5.0E+05 7.8E+07
Aroclor-1260 4.5596E-03 7.2E-01 1.6E+02 5.0E+05 7.8E+07
Aroclor-1268 3.9679E-04 6.2E-02 | .6B+02 5.0E+05 7.8E+07
Benzene 2.2188E-01 6.0E-0| 2.7E+00 2.0E+03 5.4E+03
Benzidine 4.0608E-05 2.9E-04 7.2E+00 2.0E+05 1.4E+06
Benzo(a)anthracene 5.7216E-05 2.5E-01 4 4E+Q3 2.0E+03 8.8E+06
Benzo(a)pyrene 7.3239E-06 [.0E-0] 1.4E+04 2.0E+03 2.9E+07
Benzo(b)fluoranthene L5631E-05 I.8E-01 1.1E+04 2.0E+03 2.3E+07
Benzo(g,h,i)perylene 3,8440E-07 1, |E-02 3.0E+04 5.0E+05 1.SE+10
Benzo(k)fluoranthene 3.4878E-06 1.9E-02 5.3E+03 5.0E+05 2.7E+09
Benzoic acid 8.6965E-03 8.6E-03 9.8E-01 5.0E+05 4 9E+05
bis(2-Chloroethoxy)methane 1,424|E-01 l.1E-02 8.0E-02 2.0E+03 1.6E+02
bis(2-Chloroethyl)ether 4,0649E-03 1.1E-02 2.8E+00 2.0E+03 5.6E+03
bis(2-Chloroisopropyl)ether 3.8576E-03 l.1E-02 2.9E+00 2.0E+03 5.9E+03
bis(2-Ethylhexyl)phthalate 3.3897E-07 1.5E-01 4.3E+05 2.0E+03 8.7E+08
Butane,l,1,3,4-Tetrachloro- 1.93598-03 7.9E-03 4.1E+00 5.0E+05 2.0E+06
Butylbenzylphthalate 3.1464E-05 6.8E-02 2.2E+03 2.0E+05 43E+08
Carbazole 3.7871E-03 3.2E-02 8.5E+00 5.0E+05 4.3E+06
Carbon Disulfide 1.6330E-02 4 6E-02 2.8E+00 5.0E+05 1.4E+06
Chlorobenzene 7.0794E-04 6.6E-03 8.6E+00 2.0E+03 1.7E+04
Chloroethane 1.9486E-06 3.0E-06 1.5E+00 5.0E+05 7.7E+05
Chloromethane 2.2959E-03 3.5E-04 [.5E-01 2.0E+03 3.1E+02



L-d

Leachatc to Maximum
Average Waste Soil Concentration Maximum Allowable
Leachate Design Inventory Ratio Allowed in Leachate Concentration in Soil
Concentration ~ Concentrationin  (Csoit/Stiquia) For Cornpatability For Cornpatability
Constituents (Cugu)a _ mg/l Soil (Cg,)b mg/kg kg (Ceuchaic)C mg/] mg/kg
Chrysene 9.3760E-05 2.7E-01 2.8E+03 2.0E+03 S5.7E+06
Decane, 3,4-Dimethyl 2.4354E-03 1.6E-04 6.6E-02 5.0E+05 3.3E+(4
Diaoetone alcohol 6.8362E-01 4.3E+)X0 6.3E+00 5.0E+05 3.2E+06
Dibenz(a.h)anthracene 4.0472E-07 1.1E-02 2.8E+04 2.0E+03 5.6E+07
Dibenzofuran 1.0411E-03 3.2E-01 3.1E+02 S.0E+05 [ .6E+08
Diethylphthalate 9.2474E-04 1.1E-02 1.2E+01 [ .OE+05 [.2E+06
Dimethyl Disulfide 4.46498-02 3.0E-03 6.6E-02 5.0E+05 3.3E+04
Dimethylphthalate 3.0602E-03 1.1E-02 3.7E+00 [.OE+05 3. 7E+05
Di-n-butylphthalate 2.3435E-05 24E-02 1.0E+03 1.OE+05 1.OE+08
Di-n-octyiphthalate 1.0692E-08 2.6E02 2.5E+06 5.0E+05 [.2E+12
Eicosanc 2.9500E-03 2.8E-03 9.6E-01 5.0E+05 4.8E+05
Ethyl cyanide 2.8373E-04 1.9E-05 6.6E-02 5.0E+05 33E+04
Ethylbenzene 8.8938E-03 7.88-02 8.8E+00 2.0E+03 1.8E+04
Famphur 3.6881E-06 5.8E-05 [.6E+01 5.0E+05 7.9E+06
Fluoranthenc 5.0608E-04 7.6E-01 [.5E+03 2.0E+03 3.0E+06
Fluorene 3.5464E-04 1.8E-01 5.2E+02 2.0E+03 1.0E+06
Heptadecune, 2,6,10,15-Tetra 5.1892E-02 3.4E-03 6.6E-02 5.0E+05 3.3E+04
Hexachlorobenzene 4.71695E-05 1.1E-02 24E+02 2.0E+03 4.8E+05
Hexachlorobutadiene 1.3242E-05 2.1E-02 1.6E+03 2.0E+03 3.1E+06
Hexachlorocyclopentadiene 1.6242E-06 [.1E-02 7.0E+03 2.0E+03 1.4E+07
Hexachloroethane [.7398E-04 1.1 E-02 6.5E+01 2.0E+03 1.3E+05
Indeno(1,2,3-cd)pyrene 8.1993E-08 1.1E-02 1.4E+05 2.0E+03 2.8E+08



Leachate to Maximum

8d

Average Wastc Soil Concentration Maxiamum Allowable
Leachate Design Inventory Ratio Allowed in Lcachatc  Conccntration in Soil
Concentration ~ Concentrationin ~ (Csoit/Sviquia) For Compatability For Compatnbility

Constituents (Crgud)®  mgAl Soil (Ce)b me/ks kg (Creachme)C meg/l mg/kg
Isobutyl alcohol 1.6376E-05 | .9E-05 1.1E+00 5.0E+05 5.7E+05
Isophorone 5.7423E-03 1.1IE-02 2.0E+00 2.0E+03 4.0E+03
Isopropyl Alcohol/2-propanol 2.1584E-03 2.1E-03 9.8E-01 5.0E+05 4.9E+05
Keponc 1.1625E-04 9.9E-02 8.5E+02 5.0E+05 4.3E408
Mesityl oxide 1.3410E-02 8.5E-02 6.3E+00 5.0E+05 3.2E+06
Methyl Acetate 6.7478E-03 4.8E-04 7.2E-02 5.0E+05 3.6E+04
Methylene Chloride 6.1482E-02 8.4E-02 1.4E+00 2.0E+01 2.7E+01
Naphthalcnc 5.2556E-03 4.3E-01 8.1E01 2.0E+03 1.6E+05
Nitrobenzene 4.4494E-03 1.1E-02 2.6E+00 1.0E+05 2.6E+05
N-Nitroso-di-n-propylamire 8.3201E-03 1.1E-02 1.4E+00 1.0E+05 1.4E+05
N-Nitrosodiphenylamine 2.1715E-04 1.1E-02 5.2E+01 10E+05 5.2E+06
Octane,2,3,7-Trimethyl 2.4354E-03 1.6E-04 6.6E-02 5.0E+05 3.3E+04
o-Toluenesul fonamide 7.6311E-Q2 5.1E-03 6.6E-02 S.0E+05 3.3E+04
Pentachlorophenol 4.8512E-03 5.6E-02 1.2E+01 1.0E+05 |.2E+06
Phenanthrene 8.7835E-03 1.2E+00 1.3E+02 2.0E+03 2.7E405
Phenol 3.7775E-02 8.0E-02 2.1E+00 1.0E+05 2.1E+05
Phenol,2,6-Bis(1,1-Dimethyl) 4.3406E-04 4.0E-03 9.3E+00 5.0E+05 4.78+06
p-Toluenesulfonamide 7.6311E-02 5.1E-03 6.6E-02 5.0E+05 3.3E+04
Pyrene 4.5491E-04 2.5E-0l 5.6E+02 2.0E+03 1.1E+06
RDX 0.0000E+00 0.0E+00 Not in inventory 5.0E+03 Not in inventory
Styrene 3.0608E-08 1.0E-06 3.4E+0! 2,0E+03 6.7E+04
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Leachate to Maximum
Average Waste Soil Concentration Maximum Allowable
Leachate Design Inventory Ratio Allowed in Leachate Concentration in Soil
Concentration ~ Concentrationin ~ (Csoi'Stiquid) For Cornpatability ~ For Cornpatability
Constituents (Cliqui)a__mg/l Soil (Cg,)b_mg/kg kg (Creachae)C mg/1 mg/kg

Tetruchloroethene 1.3971E-03 9.6E-03 6.9E+00 2.0E+01 1.4E+02
Toluene | .4969E-01 9.8E-¢1 6.6E+00 5.0E+05 3.3E+06
Tributyfphosphatc 8.3321EQ1 3.6E-01 4.4E-0l 1.1E+03 4 8E+02
Trichloroethene 2.4072E-02 7.2E-02 2.9E+00 5.0E+05 1.5E+06
Trinitrotoluene 0.0000E+00 0.0E+00 Not in inventory S.0E+0S Not in inventory
Undecane,4,6-Dimethyl- 2.4354E-03 1.6E-04 6.6E-02 5.0E+03 33E+02
Xylene (ortho) 4.4125E-04 3.9E-03 8.8E+00 5.0E+05 4 4E+06
Xylene (total) 3.9255E-01 3.5E+00 8.8E+00 5.0E+05 44E+06
INORCANICS

Aluminurn 2.8302E+01 7.1E+03 2.5E+02 5.0E+05 1.3E+08
Antimony 1.1645E-01 5.8E+00 5.0E+01 5.0E+05 2.5E+Q07
Arsenic 1.8E+00 S.7TE+00 3.1E+00 5.0E+05 1.5E+06
Barium 3.6E+00 1.BE+02 5.0E+0| 5.0E+05 2.5E+07
Beryllium 1.1IE-03 2.9E-01 2.5E+02 5.0E+05 |.3E+08
Boron 3.6E+01 1.8E+02 5.1E+00 5.0E+05 2.5E+)6
Cadmium 59E-01 3.6E+00 6.1E+00 5.0E+05 3.0E+06
Calcium 4 0E+03 2.0E+04 5.1E+00 5.0E+05 2.5E+06
Chloride 2.8E+01 1.9E+00 6.6E-02 5.0E+05 3.3E+04
Chromium 1. 4E+00 4101 3.0E+01 5.0E+05 1.SE+07
Cobalt 6.0E-0 | 6.0E+00 1L.OE+01 5.0E+05 5.0E+06
Copper 1.5E+00 3.0E+01 2.0E+0] 5.0E+05 | OE+07
Cynnidc 3.8E+00 3.4E-01 8.8E-02 5.0E+05 4.4E+04
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Leachate to Maximum

Avcragc Waste Soil Concentration Maximum Allowable
Lcachatc Design Inventory Ratio Allowed in Leachate  Conccntrationin Soil
Concentration ~ Concentrationin ~ (Csoit/SLiquia) For Cornpatability ~ For Compatability
Constitucnts (Criquia)a__mg/l Soil (Cy,i)b mg/kg Vkg (Creachae)C mg/I mg/kg
Dysprosium 2.5E-01 S.9E+01 2.4E+02 5.0E+05 1.2E+08
Fluoride 5.8E+01 3.9E+00 6.6E-02 5.0E+05 3.3E+04
Iron 4.7E+01 1.0OE+04 2.2E+02 5.0E+05 |. |E+08
Lead 5.8E-01 5.8E+01 1.OE+02 S.0E+05 5.0E+07
Magnesium 8.8E+02 4.5E+03 5.1E+00 5.0E+05 2.5E+06
Manganese 4.1E+00 2.1E+02 SOE+0| 5.0E+05 2.5E+07
Mercury 9.4E-02 9.4E+00 1.OE+02 5.0E+05 5.0E+07
Molybdenum LOE+00 LOE+0| [LOE+0 1 5.0E+05 5.0E+06
Nickel 2.0E-01 2.0E+0! 1.OE+02 5.0E+05 3.0E+07
Nitrate S9E+01 3.9E+00 6.6E-02 5.0E+05 3.3E+04
Nitrate/Nitrite-N 3.3E+00 2.2E-01 6.6E-02 5.0E+05 3.3E+04
Nitrite 1.3E-01 8.5E-03 6.6E-02 5.0E+05 3.3E+04
Phosphorus [.9E+0 1 9.7E+01 5.1E+00 5.0E+05 2.5E+06
Potassium 7.5E+0| 1.1E+03 1.5E+01 5.0E+05 7.5E+06
Selenium 2.1E-01 8.5E-01 4.1E+00 S.0E+05 2.0E+06
Silver 1.1E-01 9.8E+00 9.0E+01 5.0E+05 4.5E+07
Sodium 2.8E+00 2.1E+02 7.6E+01 S.0E+05 3.8E+07
Strontium 1.5E+00 1.8E+0l [.2E+01 5.0E+05 6.0E+06
Sulfate 3.1E+02 2.1E+01 6.6E-02 5.0E+05 3.3E+04
Sulfide 1.1E+04 7.6E+02 6.6E-02 5.0E+0S 3.3E+04
Terbium 2.4E+00 S.7E+02 24E+02 5.0E+05 1.2E+08
Thallium 3.7E-03 3.7E-01 1.OE+02 5.0E+035 5.0E+07
Vanadium 3.5E+00 2.1E+01 6.1E+00 5.0E+05 3.0E+06
Ytterbium 8.1E-01 2.0E+02 24E+02 S.0E+05 1.2E+08
Zinc 1.3E+01 2.1E+02 1.6E+01 5.0E+05 8.0E+06

Zirconium [.1508E-0| 6.9E+01 6.0E+02 5.0E+05 3.0E+08
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Leachate to Maximum
Average Wastc Soil Concentration Maximum Allowable
Leachate Design Inventory Ratio Allowed in Leachate Conccntration in Soil
Concentration  Concentration Soil  (CsoiSiquia) For Compatibility  For Compatibility d
Constituents (Cpiguia)a__ pCi/l  (Cga)b pCiskg kg (Creachare)C pCi/l pCi/kg

RADIONUCLIDES

Ac225 [.2254E-22 5.1E-05 4.2E+17 2.2E+07 9.2E+24
Ac227 5.0026E-16 2.0E-02 4.1E+13 1.6E+09 0.6E+22
Ac228 9.4312E-27 [.5E-07 1.6E+19 9.4E+07 1.5E+27
Ag106 0.0000E+00 0.6E+00 Not in Leachate Not in Leachate Not in Lcachatc
AglO8 3.4865E-27 3.7E-00 1IE+21 2.0E+08 2.1E+29
AglO8m 3.2048E- 10 8.0E+02 2.4E+12 7.8E+07 .9E+20
Agl109m [.3042E-30 4.98-09 31.8E+21 1.5E+09 S.5E+30
Agl 10 8.6089E-30 5.2E-08 6.0E+21 1.1E+08 6,3E+29
AgllOm [.2722E-21 5.5E-06 4.4E+15 4.0E+07 2.0E+23
Agllt 0.0000E+00 0.0E+00 Not in Leachate Not in Leachate NOt in Leachate
Am241 2.0154E-08 2.4E+04 1.2E+12 2.3E+07 2,7E+19
AmM242 1,0293E-20 4,5E-02 4.4E+18 6.7E+08 29E+27
Am242m 1.3207E-14 4.5E-02 J4E+12 1.9E+09 6.7E+21
Am243 4.9209E-12 3.3E-01 6.8E+10 24E+07 1.6E+I8
Am245 0.0000E+00 0.0E+00 Not in Leachate Not in Leachate Not in Leachate
Am246 1.29635E-42 1.4E-22 1.1E+20 1OE+08 1.1E+28
A217 3.3139E-26 5.1E-0§ [.5E+21 [.8E+07 2.8E+28
Bal3d6m 0.0000E+00 0.0E+00 Not in Leachate Not In Leachate Not in Leachate
Bal37m 5.3572E-14 2.3E+07 4.3E+20 1.9E+08 8.3E+28
Bald0 0.0000E+00 0.0E+00 Not in Leachate Not in Leachate Not In Leachate
Be 10 1.9429E-13 1.1E-03 S.9E+09 6.3E+08 3.7E+18
Bi210 5.4959E-21 [.1E-03 2.0E+17 3.3E+08 6.5E+25
Bi21!l 2.7459E-23 |.8E-02 6.7E+20 1.9E+07 1.3E+28
Bi212 2.3593E-20 5.5E-01 2.3E+19 4.5E+07 1L1IE+27
Bi213 0.0000E+00 0.0E+00 Not in Ieachate Not in Leachate Not in Leachate
BiZl4 7.9491E-23 5.6E-03 7.1E+19 5.9E+07 4.2E+27
Bk249 3,7647E-35 2.2E-18 STE+10 3.9E+09 2.2E+26
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Leachate to Maximum

Avcragc Waste Soil Concentration Maximum Allowable
Leachate Design Tnvcntory Ratio Allowed in Leachate Concentration in Sail
Concentration Concentration Soil  (CsuirSyiquia) For Compatibility ~ For Compatibility d
Constituents (CLigxd)a pCl/l (CSui()b PC'/kB ng (Cu:uchilc)c PCl/] pCl/kg
Bk250 3.1111E-43 7.8E-23 2.5E+20 L.IE+08 2.7TE+28
Ci14 2.0391E-12 4.6E-02 2.3E+10 2.6E+09 5.8E+19
Cd109 4,667]E-23 4,9E-09 1.IE+14 6.5E+09 6.9E423
Cd113m 8.0411E-10 |.6E+03 2.0F+12 6.9E+08 1.4E+21
Cdl15m 1.7270E-066 4,3E-5| 2.5E+15 2.0B+08 5.0E+23
Celdl 7.9135E-86 | .8E-G8 2.3E+17 S5.2E+08 1.2E+26
Celd2 0.0000E+00 0.0E+00 Not in Leachate Not in Leachate Not in Leachate
Celsds 1.1981E-16 1.8E+00 1.5E+16 1.1E+09 LL7E+25
Cf249% 1.9467E-25 4,1E-13 2.1E+12 2.1E+07 4.4E+19
CrRso 2.6202RB-27 2.1E-13 8.0E+13 2.1E+07 1.7E+21
Cf251 1.1691E-27 9.5E-16 8.1E+11 2.2E+07 | .BE+19
Cf252 2.1811E-32 2.2E-17 [.LOE+15 1.2E+10 1.3E+25
Cm241 1.2267E-93 1.3E-77 1.LIE+I8 7.5E+08 7.9E+4206
Cm242 3.2300E-3| 5.4E-14 [7E+17 2.1E+07 3.5E+24
Cm243 1.4421E-17 3.6E-03 2.5E+14 2.1E+07 5.2E+21
Cim244 4.2430E-15 1.8E+00 4.3E+14 2.2E+07 9.4E+2]
Cm245 1.1668E-16 8.0E-05 6.9E+11 2.3E+07 1.6E+19
Cm246 | 4542F-18 [.8E-06 1.2E+12 24E+07 2,9E+19
Cm247 1. 7209E-21 6.4E-13 3.7E+08 2.4E+07 9.0E+!5
Cm?248 1.1478E-23 2.0E-13 1.7E+10 2.TE+07 4.7E+17

Cm250 9.3665E-34 5.5B-22 59E+11 9.8E+07 5.8E+19



Leachate to Maximum

erd

Average Waste Sail Concentration Maximum Allowable
Leachate Design Inventory Ratio Allowed in Leachate Concentration in Soil
Concentration Concentration Soil  (Csuit/Stiquia) For Compatihility ~ For Compatibility d
Constitucnts (Criguiga _ pCi/l_ (Cyoi)b pCi/kg I/kg (Cleschare)C pCi/l pCi/kg
Co-57 4.4657E- 15 3 7E+00 8.3E+14 8.9BE+08 7.4E+23
Co-58 1.1801E-29 S59E-14 5.0E+15 1.3E+08 6.5E+23
Co-60 7.5535E-09 1.9E+05 2.6E+13 4 9E+07 1.3E+21
Cr51 5, 1738E-68 2.3E-51 4.5E+16 3.5E+09 |.6E+26
Csl132 0.0000E+00 0.0E+00 Not in Leachate Not in Leachale Not in Leachate
Csl34 3.76428-12 1.1E+04 3.0E+15 7.4E+07 2.2E+23
Csl135 6.2106E-08 3.6E+01 5.8E+08 2.3E+09 1.3E+18
Cs136 0.0000E+00 0.0E+00 Not in Leachate Not in Leachate Not in Leachate
Cs137 4,7432E-0Q7 2.4E+07 5.2E+13 7.5E+08 3.9E+22
Erl169 0.0000E+00 0.0E+00 Not in Leachate Not in Leachate Not in Leachate
Euls0 1.9164E-24 1.7E-05 9.0E+18 44E+08 4.0E+27
Eu 152 [.1185E-08 9.7E+05 8.7E+13 1 .OE+08 8.7E+21
Euts4 5.4018E-09 R.2ZE+05 1.5E+14 8 4E+07 1.3E+22
Eu 155 4.7086E-10 1.8E+05 3.7E+14 1.0E+09 3.9E+23
Euls6 0.0000E+00 0.0E+00 Not in Leachate Not in Leachate Not in Leachate
Fe-59 2.5813E-49 4.5E-32 1.7E+17 9.8E+07 1.7E+25
Fr22! 3.6109E-206 5.1E-0S 1.4E+21 2.0E+07 2.8E+28
Fr223 9.1235E-25 2.8E-04 3.1E+20 2.9E+()8 9.1E+28
Gd152 5.1942E-12 2.7E-11 5.2E+00 5.9E+07 3.1E+08
Gdl153 2.2887E-24 2.0E-08 8.8E+15 8.4E+08 7.4E+24
H 3 5.4072E-08 5.0E+04 9.2E+11 2.2E+10 2.1E+22
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Leachate to

Maximum

Average Waste Soil Concentration Maximum Allowable
Leachate Design Inventory Ratio Allowed in Leachate Concentralion in Soil
Concentration  Concentration Soil  (Csai/Sviguia) For Compatibility ~ For Compatibility d

Constituents (Cuau)d _ PCIl_ (Cyob pCirkg Vkg (Crenchac)e pCi/l pCi/kg
Hf-181 6.3798E-5 | 7.8E-34 L2E+17 | . 7E+08 2.1E+25
Hol66m 9.5753E-22 2.7E-03 2.8E+18 7.3E+07 2.1E+26
1120 1.1080E-01 1.3E+03 1.2E+04 | . GE+09 1.9E+13
1131 0.0000E+00 0.0E+00 Not in Leachate Not in Leachate Not in Leachate
Inli4 2.1932E-73 19E-51 8.6E+21 1.6E+08 [ 4E+30
Inl14m 1.3743E-68 2.0E-51 |.4E+ 17 53E+08 7.7E+25
Inl 15 2.42063E-08 5.8E-09 24E-01 8. 4E+08 2.0E+08
Inl15Sm 0.0000E+00 0.0E+00 Not in Leachate Not in Leachate Not in Leachate
K-40 1.8191E-02 L. 9E+03 1.1E+05 2.1E+08 2.2B+13
Kr8le 0.0000E+00 5.3E-06 Not in Leachate Not in Leachate Not in Leachate
Kr85¢ 0.0000E+00 12E+06 Not in Leachate Not in Lcachate Not in Leachate
La138 0.0000E+00 0.0E+00 Not in Leachate Not in Leachate Not in Leachate
La 140 2.4808E-121 2.6E-102 [.1E+19 4.5B+07 4.8E+26
Mn-54 5.6208E-21 1.9E-05 3.4E+15 LSE+08 5.2E+23
Nb92 0.0265E-23 6.3E-16 1LIE+07 8.5E+07 8.9E+14
NbP3Im 3.3422E-13 1.4E+0| 4 0B+13 4.2E+09 L7E+23
Nb94 4,7008E-13 8.8E-03 1.9E+10 7T.4E407 1. 4E+18
Nb95 7.6761E-47 4.8E-3() 6.3E+ 16 1.6E+08 9.9E+24
Nb9Sm 3.0154E-50 1.8E-32 6.1E+ 17 5.2E+08 3.2E+26
Nd 144 1.1499E-06 3.38-07 2.8E-0l 6.7E+07 1.9E+07
Nd147 0.0000E+00 0.0E+00 Not in Leachate Not in Leachate Not in Leachate
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Leachate to

Maximum

Average Waste Soil Conccntration Maxamum Allowable
Leachate Design Inventory Ratio Aflowed in Leachate Concentration in Soil
Concentration  Concentration Soil — (CseirSviguia) For Compatibility ~ For Compatibilityd

Constituents (Cuaigda  pCY1  (Cg,)b pCitkg l/’kg (Creachae)C pCi/l pCi/kg
Np233 7.9572E-22 6.8E-08 8.5E+13 1.3E+10 1.1E+24
Np236 0.5219E-13 6.9E-05 1.1E+08 3.7E+03 4.0E+16
Np237 1.1303E-04 6.4E+02 5.7E+06 2.0E+07 [.5E+14
Np238 6.5324E-21 2.2E-04 3.3E+16 1.6E+08 5.3E+24
Np239 [.1189E-17 3.3E-0! J.0E+16 3.1E+08 9.2E+24
Np240 1.7962E-29 2.8E-11 1.6E+18 8.0E+07 1.2E+26
Np240m [.8591E-27 2.5E-08 1 4E+19 1.3E+08 | .8E+27
Pa231 2,6870E-12 7.0E-02 2.6E+10 2.3E+07 6.1E+17
Pa233 2.3845E-16 44E+01 1.8E+17 3.1E+08 S.7TE+25
Pa234 1.5587E-22 2.7E-03 |.8E+19 5.2E+07 9.1E+26
Pa234m 2.8344E-22 L.7E+00 6.0E+21 1.5E+08 9.3E+29
Pb209 6.5639E-24 4.8E-05 7.4E+18 6.5E+08 4 8E+27
Pb210 1.1431E-16 11E-03 9.6E+12 3.3E+9 3.1E+22
Pb211 46321E-22 1.BE-02 4.0E+19 2.5E+08 1.0E+28
Pb212 24761E-19 5.5E-01 2.2E+18 4.0E+08 8.9E+26
Pb214 1.0705E-22 5.6E-03 5.2B+19 2.4E+08 1.2E+28
Rd107 2.1579E-07 6. FE+00 2.8E+07 3.9E+09 |.1E+17
Pm 146 2.5092E-14 S.8E+00) 2.3E+14 1.5E+08 3.5E+22
Pml147 4.5314E-10 3.8E+05 84E+14 2.1E+09 1.7B+424
Pmi148 6.291 7E-74 4,0B-56 6.3E+17 9.8E+07 6.2E+25
Pml148m 1.0045E-71 8.2E-55 8.2E+16 5.9E+07 4.9E+24
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Leachate to Maximum

Average Waste Soil Concentration Maximum Allowable
Leachate Design Inventory Ratio Allowed in Lcachatc  Concentration in Soil
Concentration Concentration Soil ~ (Csoit/Sviquia) For Compatibility ~ For Compatibility d
Constituents (Cuquig)a  pCifl  (Csq)b pCi/kg Vkg (Creachue)C pCi/l pCi/kg

Po210 1.1 [68E-19 [.0E-03 9.1E+15 2.4E+07 2.2E+423

Po2!! 2.7502E-30 6.8E-07 2.5E+23 1.7E+07 4.3E+30
Po212 7.8312E-31 3.3E-01 4.2B+29 1.3E+07 6.1E+30
Po213 1 4337E-33 4.3805 3.0E+28 1.SE+)7 4.06E+35
Po214 7.2803E-30 5.6E-03 7.7B+26 1.7E+07 1.3E+34
Po215 2.5805E-28 | .8E-02 7.1E+25 I.7E+07 1.2E+33
Po0216 6.6128E-25 5.5E-01 8.4E+23 |.9E+07 1.6E+31

Po2!8 8.2761E-24 5.6E-03 6.8E+20 2,1E+07 1.4E+28

Pri43 0.0000E+00 0.0E+00 Not in Leachate Not in Leachate Not in Leachate
Pri44 6.1071E-21 1.8E+00 2.9E+20 1.OE+08 2.9B+28
Prlddm 3.6345E-23 2.3E-02 7.0E+20 LIE+10 7.5E+30
Pu236 2.1049E-17 5.5E-03 2.6E+14 2.2E+07 5.8E+21

Pu237 4.45068E-72 1.2E-55 2.7E+16 2. 1IE+)9 5.6E+25
Pu238 9.1694E-08 2.3E+05 2.5E+12 2.3847 5.9E+19
Pu239 7.6571E-07 6.7E+03 8.7E+09 2.5E+07 2.2E+17
Pu240 4.6958E-08 1.5E+03 3.2E+10 2.5B+07 TOFE+17
Pu241 3.1615E-09 6.4E+04 2.0E+13 2.4B+10 4.9B+23
Pu242 4,370SE-10 24E-01 5.5E+08 2.6E+07 1.4E+16
Pu243 1.0969E-31 6.4E-13 5.8E+18 6.6E+08 3.8E+27
Pu244 1.O228E-14 2.5E-08 2.5E+06 2.8E+07 6.9E+ 13

Pu246 1.2669E-39 1.4E-22 LIE+17 3.3E+08 9.0E+25
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Leachate to Maxamum

Avcragc Waste Soil Concentration Maximum Allowable
Leachate Design Inventory Ratio Allowed in Leachatc Concentration in Soil
Concentration Concentration Soil  (Csoir'Stiquia) For Compatibility ~ For Compatibilityd

Constituents (Crda  pCifl  (Ceuy)bpCilke kg (Clagenan)C pCi/l pCi/kg
Ra222 5.4610E-135 }.2B-113 2.1E+21 %Ew'i 4.2E+28
Ra223 2.4635E-19 2.0E-02 8.2E+16 22E+07 1.8E+24
Ra224 2.1683E-18 5.5E-01 2,6B+17 2.2E+07 57E+24
Ra223 8,1576E-22 5.1E05 6.3E+16 1. IE+09 6. TE+25
Ra226 4.7699E-09 4.7E+02 9.9E+10 2.7EH)7 2,7E+18
Ra228 2.6232E-21 [.5E-07 5.8E+13 LIE+10 6.4E+23
Rb86 0.0000E+00 0.0E+00 Not in Leachate Not in Leachate Not in Leachate
Rb87 2.3115E-06 1.1E-02 4.8E+03 1.6E+09 7.8E+12
Rh102 [.3562E-16 30E-02 2.2E+14 1.6E+09 3.5E+23
Rh103m [.04 14E-74 2.8E-55 2.7E+19 3.3E+09 8.9E+28
Rh106 3.8311E-21 1.1IE+01 3.0E+21 7.9E+07 2.3E+29
Rn218 8.8751E-135 1.3E-113 | 4B+21 1.8E+07 2.5E+28
Rn219 1.6220E-21 2.0E-02 1.2E+19 1.9E+07 2.3E426
Rn220 6.2441E-19 5.5E-01 BIE+|7 2.0E+(07 1.8E+25
Rn222 4.2003E-17 6.2E-03 I.5E+14 2.3E+07 34E+21
Ru103 7.0663E-43 2.0E-26 2.8E+16 2.3E+08 6.6E+24
Rul06 8.2725E-15 1.2E+01 1.5E+15 3.2E+09 4.8E+24
Sb124 |.5012E-53 2,1 E-37 1.4E+16 5.7E+07 7.9E+23
Sh125 4,9644E-11 9.3E+H)3 1.9E+14 2 4E+08 4.5E+22
Sb126 3.0774E- 16 2.1E+01 6.7E+10 4.2E+07 2.8E+24

Sbhi26m 2.3390E-18 1.5E+02 6.3E+19 5.9E+07 3.7E+27
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Leachate to

Maximum

Average Waste Soil Concentration Maximum Allowable
Lcachate Dcsign Inventory Ratio Allowed in Leachate Concentration in Soil
Concentration Concentration Soil  (Csoir/Stiquia) For Compatibility ~ For Compatibilityd

Constitucnts (CLquiaya  pCil (Cguib pCilkg I/kg (Crexchare)C pCi/l pCi/kg
Sc-46 1.7783E-34 2.8E-17 16E+17 6.0E+07 9.6E+24
Se79 5.8469E-07 1.7E+02 2.8E+08 24E+09 6.9E+17
Sm 146 7.4486E- 14 4.3E-07 5. 7E+06 5.1EH+07 2.9E+14
Sml47 7.4416E-07 4,1E-03 5.5E+03 5.7E+07 3.1E+11
Sm148 1.2161E-08 |.OE-09 8.3E-02 6.4E+07 5.3E+06
Sml49 8.8790E-08 5.1E-09 5.8E-02 Not in Leachate Not in Leachate
Smilj| 5.04|0E-08 34E+05 6.7E+12 6.5E+09 4 3E+22
Snii7m 0.0000E+00 0.0E+00 Not in Leachate Not in Leachate Not in Leachate
Snll9m 3.2878E-20 15E-04 4.5E+15 6.5E+09 2.9E+25
Sni2im 3.4980E.12 2.7E+0] 7.7E+12 1.5E+09 1.IE+22
Sn123 5.7152E-30 8.4E-14 1.5E+16 4.2E+10 6.2B+26
Sn125 0.0000E+00 0.0E+00 Not in Leachate Not in Leachate Not in Leachate
Sn126 3.9880E-08 1.5E+02 3.7E+09 24E+08 9.0E+17
Sr89 |.O737E-56 6.0E-41 5.6E+15 3.6E+08 2.0E+24
Sro0 1. 1664E-05 2.3B+07 2.0E+|2 2.2E+08 4.3E+20
To160 7.5505E-48 3.2B-31 4.2E+16 2.3E+08 9.9E+24
Tb161 0.0000E+00 0.0E-+00 Not in Leachate Not in Lcachatc Not in Lcachatc
Tc 98 7.6338E-10 |.8E-04 2.3E+05 9.5E+07 2.2E+13
Tc 99 1.2734E-03 S.8E+03 4.5E+06 8.4E+07 3.8E+14
Tel23 1.2422E- 13 4,5E-12 3.6E+01 1.5E+09 S5.5E+10
Tel23m |.8932E-36 2.9E-20 1.6E+16 7.5E+09 [.2E+26
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Leachateto Maximum

Avcragc Waste Soil Concentration Maximum Allowable

Lcachate Design Inventory Ratio Allowed in Leachatc Concentrationin Soil

Concentration  Concentralion Soil  (Csoit'Stiquia) For Compatibility ~ For Compatibility d
Constituents (Criuisya  pCi/l  (Cg)b pCilkg Vkg (Cieachate)C pCi/l pCi/kg
Tel25m 6.3652E-14 2.3E+03 3.6E+16 5.2E+08 |.9E+25
Tel27 1.7707E-35 04E-17 5.3E+18 8.0E+08 4.2E+27
Tel27m 5.5758E-33 9.5E-17 1.7E+16 5.6E+08 9.GE+24
Tel29 1.6092E-87 6.7E-68 4.2E+19 1.4B+09 5.9E+28
Tel29m 1.7769E-84 1.1E-67 6.0E+ 16 2.1E+08 [.3E+25
Th226 5.0570E-134 2.2E-114 4.3E+19 4.1E+08 1.8E+28
Th227 3.6903E-19 1.8E-02 4.9E+16 2.0E+07 9.9E+23
Th228 8.1923E-14 3.3E+01 40E+14 2.1E+07 8.5E+21
Th229 2.4030E- 15 5.1E-Q5 2.1E+10 2.48+07 S.OE+17
Th230 8.5819E-08 1.7TE+02 2.0E+9 2.5B+07 S.1E+16
Th231 1 .8890E-16 1.6E+02 8.5E+17 2.7B+07 2.3E+25
Th232 1.4238E-02 |.6E+02 L.1IE+04 7.2E+08 7.8E+12
Th234 4.6218E-17 1.7E+00 JTE+I6 3.2E+07 1.2E+24
TI207 S.9894E-23 1.8E-02 3.0E+20 1.9E+09 S.9E+29
TI208 4.2003E-22 2.0E-01 4. 7E+20 2.6E+08 1.2E+29
TI209 1.6057E-27 I.1E-06 6.5E+20 3.2E+07 2.1E+28
Tmi70 3.2435E-39 64E-23 2.0E+16 3.2E+07 6,3B+23
Tmi71 1.2527E-24 | .GE-09 1.3E+15 3.8E+08 4.9E+23

U230 0.0000E+00 0.0E+00 Not in Leachate Not in Leachate Not in Leachate

U232 3.8337E-12 3.3E-01 1.4E+11 4.9E+09 6.8E+20

U233 43714E-10 2.6E-02 5.9E+07 24E+07 1.4E+15



0c-9

Leachate to Maximum
Average Waste Soil Concentration Maximum Allowable
Leachate Design Invcntory Ratio Allowed in Leachate Concentration in Soil
Concentration Concentration Soil ~ (Csair/Stiquia) For Compatibility ~ For Compatibilityd
Constituents (Criquia)a  pCU1  (Cgin)b pCi/kg kg (Crepchc)C pCil pCi/kg

U234 1.5924E-04 6.0E+03 3.8EH)7 2.7E+07 1.0E+15

U235 8.4040E-03 |.1E+02 1.JE+04 2.7E+07 35E+11

U236 5.144E-04 2.0E+(2 39E+035 2.8E+07 1.IE+13

U237 0.0000E+00 0.0E+00 Not in Leachate Not in Leachate Not in Leachate
U238 9.57 10B-01 2.0E+03 2.0E+03 2.8E+07 S.8E+10

U240 2.8268E-25 2.5E-08 9.0E+ 16 3.0E+07 2.7E+24
Xel27 5.8291E-83 1.0E-69 2.7E+13 8.0E+08 2.2E+22
Xel29m 0.0000E+00 0.0E+00 Not in Leachate Not in Leachate Not in Leachate
Xel3lm 3.3438E-123 2.7E-109 8.0E+13 4.1 E+08 3.3E+22

Xe 133 0.0000E+00 0.0E+00 Not in Leachate Not in Leachate Not in Leachate
Y90 1.5435E-11 2.3E+07 1.5E+18 7.9E+08 1.2E+27

Yol 0.2855E-51 4,|E-34 0.6E+16 1.3E+08 8.7E+24

Znés [.9732E-21 2.7E-06 1.4E+15 2.1E+08 2,9E+23

Zr93 5.6711E-07 8.6E+02 1.5E+()9 2.2E+08 33E+17

2r95 {.4447E-39 2.98-22 2.0E+17 6.6E+09 1.3B+27
Notes:

a. Average leachate concentration based on 15 year operations period (200} _ EDF-274).
b. Predicted concentrationsof constituents in waste soil (2000, EDF-264).
¢. Maximum concentrationallowed in leachate for liner capability (2001 __, EDF 278)

d. Maximum allowable concentration in soil is the leachate to waste soil ratio multiplied by the

maximum allowable concentration in leachate for compatibility.
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Appendix C

Class C Waste Calculation
C.I. DISCUSSION

The Nuclear Regulatory Commission performance-based disposal requirement (10CFR Part 61) is
invoked by DOE Order 435.1 and includes radiological waste classification. Waste greater than Class C
wastes can not be disposed to the ICDF landfill. The exact regulatory text for determining waste
classification is provided. The radiological activities have been converted into pCi/g for comparison to
other values calculated for the ICDF landfill WAC. Waste is classified either according to long-lived
radionuclides (Table C-1) short-livedradionuclides (Table C-2)or both. The appropriate numbers for
comparison have been put into bold font in each table. If the waste contains more than one radionuclide
from one table, the sum of fractions is used to determine waste classification. If both long-and short-lived
radionuclidesare present, then a combination of the tables and the sum of fractions is used, as explained
in the regulatory text below, which is taken directly from the regulations.

Because each waste stream will have a different mixture of isotopes, a separate Class C
determination must be made for each waste stream. For simple waste streams that contain only one
isotope fran one table ar the other the Class C limitations is given In the WAC, and matches the bold
values in Table C-1 or Table C-2 below. For more complicated waste streams, the procedure outlined
below must be followed.

10 CFR 61.7(b){5) Waste that will not decay to levels which present an acceptable
hazard to an intruder within 100 years is designated as Class C waste.

10 CFR 6155 Waste Classification. (a)}(2)iv)

(3) Classificationdetermined by long-lived radionuclides. If radioactive waste contains
only radionuclides listed in Table C-1, classification shall be determined as follows:

(i)If the concentration does not exceed 0.1 times the value in Table C-1, the waste is
Class A.

{ii) If the concentration exceeds 0.1 times the value in Table C-1 but does not exceed the
value in Table G-I -the waste is Cless C.

(iii) If the concentration exceeds the value in Table C-1, the waste is not generally
acceptable for near-surface disposal.

(iv) For wastes containing mixtures of radionuclides listed in Table C-1, the total
concentration shall be determined by the sum of fractions rule described in paragraph
(a)(7) of this section.
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Table C-1. Lone-lived radicnuclides.

0.1x ClassC ClassC

Radionuclide Radionuclide  Concentration

Concentration ~ Concentration curie5 per cubic

Radionuclide pCi/g* pCi/g meter

C-14 40x d 40 X 10* 8
C-14 in activated metal 4.0x 108 40X 10 S0
Ni-59 in activated metal 1.10 X 107 1.10x 10 220
Nb-94 in activated metal 1.00 X 10* 1.00 X 10* 0.2
Tc99 15 X 10° 15X 10* 3
1129 4.0x 10° 40 x 10* 0.08
gArIEz;: :;umulgg)f :r;:slsuranic nuclideswith half-life 1.0 X 10° 10X 10° 100"
Pu-241 35x 10° 35X 10 3.500°
Cm-242 20 x 10 2.0 X 107 20.000"

a. Assumes a waste density OF 2.0 gm/cc, the regulation lists activities as seen in h e third column of this table.
Columns | and 2 have been converted to pCi/g for ease of use.

b. Units are nanocuries per gram.

(4) Classification determined by short-lived radionuclides. If radioactive waste does
not contain any of the radionuclides listed in Table C-1, classification shall be determined
based on the concentrations shown in Table C-2. However, as specified in paragraph
(a)X6) of this section. if radioactive waste does not contain any nuclides listed in either

Table C-1 or C-2,it is Class A.

(i) If the concentration does not exceed the value in Column [, the waste is Class A.

(ii) If the concentration exceeds the value in Column 1 but does not exceed the value

in Column 2, the waste is Class B.

(ii1) If the concentration exceeds the value in Column 2, but does not exceed the value

in Column 3 the waste is Class C.

(iv) 1f the concentration exceeds the value in Column 3, the waste & not generally

acceptable for near-surface disposal.
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(v) For wastes containing mixtures of the nuclides listed in Table C-2, the total
concentration shall be determined by the sum of fractions rule described in paragraph
(a)(7) of this section.

Table C-2. Short-lived Radionuclides.

Concentration,pCvg*
Radionuclide Col. 1 Col. 2 Col.3
Total of all nuclideswith less than 5 year half-life 35X 10° (%) ®
H-3 2.0% 10 " ®™
Co-60 35%x 108 ) ®
Ni-63 175 x 10 35x 100 s x 10t
Ni-63 i activated metal 175 % 107 35X 10 35x10°
$r-90 20x D 75X 10 35 x 10’
Cs-137 5.00 X 10° 22 X 107 23 x 10°

a. The regulation gives the activitiesin curies per cubic meter. These have been converted to pCi/g uSing an
assumed mess of 2 gm/ce.

b. No limits are established for these radionuclidesin Class B or C wastes. Practical considerations such as the
effects of external radiation and internal heat generation on transportation. handling, and disposal will limitthe
coaceatrations for these wastes. These wastes shall be Class B unlessthe concentrationsof other nuclides in
Table C-2 determine the waste to be Cless C independent of these nuclides.

(5) Classification determined by both long- and short-lived radionuclides. If
radioactive waste contains a mixture of radionuclides, some of which are listed in Table
C-1, and some of which are listed in Table C-2, classification shall be determined as
follows:

(i) If the concentration of a nuclide listed in Table C-1 does not exceed 0.1 times the
value listed in Table C-1, the class shall be that determined by the concentration of
nuclides listed in Table C-2.

(ii) If the concentration of a nuclide listed in Table C-1 exceeds 0.1 times the value
listed in Table C-1 but does not exceed the value in Table C-1. the waste shall be Class C,
provided the concentration of nuclides listed in Table C-2 does not exceed the value
shown in Column 3 of Table G2.

(6) Classification of wastes with radionuclides other than those listed in Tables 1and
2. If radioactive waste does not contain any nuclides listed in either Table C-1 or 2, it is
Class A.



(7) The sum of the fractions rule for mixtures of radionuclides. FOr determining
classification for waste that contains a mixture of radionuclides, it is necessary to
determine the sum of fractions by dividing each nuclide’s concentration by the
appropriate limit and adding the resulting values. The appropriate limits must all be taken
from the same column of the same table. The sum of the fractions for trecolumn must be
less than 1.0if the waste class is to be determined by that column. Example: A waste
contains Sr-90 in a concentration of 50 Ci/m3 and Cs-137 in a concentration of 22 Ci/m3.
Since the concentrations bothexceed the values in Column 1, Table C-2, they must be
compared to Colum 2 values. FOr Sr-30 fraction $0/150=0.33; for Cs-137 fraction,
22/44=0.5; the sum of the fractions=0.83. Since the Sum is less than 1.0, the waste is
Class O.

C.2. REFERENCES

10 CFR 61,1999, “Licensing Requirements for Land Disposal of Radioactive Waste”, Code of Federal
Regulations. Office of the Federal Register, July 1, 1999.

C.3. BIBLIOGRAPHY

40 CFR 264. 1999, “Standards for Owners and Operators of Hazardous Waste Treatment, Storage. and
Disposal Facilities,” Subpart BB, “Air emission standards for equipment leaks,”” Code of Federal
Regulations, Office of theFederal Register, July 1, 1999.

40 CFR 761, 1999, “Polychlorinated Biphenyls (PCBs) Manufacturing, Processing, Distribution in
Commerce. and Use Prohibitions,” Code o Federal Regulations, Office of the Federal Register.
July 1, 1999.

DOE-ID, 1999, Final Record of Decision, Idaho Nuclear Technology and Engineering Center, Operable
Unit 3-13, DOE/ID-10660, Rev. 0, Department of Energy Idaho Operations Office, Idaho Falls,
Idaho, U.S.Environmental Protection Agency Region 10, and State of Idaho Department of Health
and Welfare.
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Appendix D

Master Landfill Allowable Concentration Criteria Development Calculation

Purpose: Comparethe concentrationsof waste constituentsallowabie in the waste mass
to determine the maximum concentrationin the waste mass. The maximum concentration
will be usedto compute a maximum mass of each designinventory constituent that
can be used lor the waste acceptance criteria

Methodology: Copy the design inventory constituent list and concentrations allowed in the landfill
based 0n the tollowing criterian:
1. Groundwater remedial action objectives (RAO) based concentrations
2. Maximum allowable concentrations ef waste soil that if placed inthe langfill
would have a leachate chemical make-up compatabie with the liner materials
(HDPE geomembyane, gecsynthetic clay liner, and soil bentonite liner)
3. Regulatorylimitations{ARARs)
4. Background concentrations

Calculations: 1. Input the allowable concentration for each designinventory consitutent based on the
4 criterian listed above.
2. Compare the concentrationbasedon each criteria and determine the the criteria that
provides the minimumor most conservativeallowable concentrationinthe soil mass.
3. Compare the concentrationdeterminedin step 2 with background concentrations
and select the maximum concentrationbetween the 2 values for the landfillwaste
acceptance criteria maximum allowable concentration.
4. If background s selected for the limiting value. the associated concentration
will be set at 10 X background

Notes: See Figure 4-1 in the text lor WAC development logic
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Table D-1. WAC Concentration Sclection

Concentration Based on Critcrion
mg/kg or pCi/kg

Constituent”

Organics

1. L1-Trichioroethane
1.1.2.2-Tewrachlorocthance
3. 1,2-Trichloroethane

1, I-Dichtoroethane

|, I-Dichlorocrhcne
f,2,4-Trichlorobenzene
1.2-Dichlorobenzene
1,2-Inchloracthane
1,2-Dichlorocthene (wial)
|.3-Dichlorobenzene
1.4-1%chlorobenzene

1,4 1oxane
2.4.5-Trchlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenal
2.4-Dinitroinlyene
2,6-Dinitrotoluene
2-13utanane
2-Chloronaphthalene
2-Chlorophenol
2-Hexanone
2-Methylnaphthaleme
2-Mvthyiphenol
2-Nitroaniline
2-Nitrophenol
3,3*Dichlorobenzidine
3-Mclhy| Butanal
3-Nirvaniline
4,6-Dinitro-2-methylphenal
4-Bromopbenyl-phenylether
4-Chloro-3-methylphenot
4-Cllorcaniling
4-Chlorophenyl-phenylettr
4-Muthyl-2-PPentanone
4-Mcthylphenol
4-Nitroaniline

Groundwater RAO

Lincr

Regulatary

cdely

Guidance Concentration Compatahility ® Limitation Background Sclected WAC Concentration
my/kg or pCifkg my/kg or pCiskg  ng/kg or pCiskg  mg/kg or pCirkg mg/kg or pCikg
1.6E+01 2.7E+01 5.0E+02 NA 1.6E+01
5.0E-02 2.0E+06 5.0E+02 NA 5.0E-02
24E-01 1.3E+05 5.0E+02 NA 24E-01
2.3E+00 1.4E+00 5.0B+(02 NA 23EH0
1.5E+00 | 6B+00 5.0E+02 NA 1.5E+00
1. IE+0! 24E+07 S.0C+02 NA 1.1E+01
1. IE+0L 8. IE+00 5.0B+02 NA 1.1E+01
54E-03 B.2E+05 50602 NA 54E-03
32E01 5.6E+05 5.0E+02 NA 3.2E-01
1. 1E+0L 2.3E+04 5.0E+02 NA L1E+0I
4.5E+02 0.0E+06 445401 NA 4 5E+02
19E-02 6.4E+05 5.0E+02 NA 1.98-02
4.5B+01 L7E+07 LOE+05 NA 45E+0!
1.RE+0L 2.0E+06 1.0E+05 NA 1.8E+0!
226401 8 OE+06 1.0E+05 NA 2.2E+0
LBE+OL 4.7E+06 {.OE+05 NA 1 8E+0!
5.1E+01 4 8E+0S 1.0E+05 NA 5.1B+01
1.1E+0I | .BE+06 10E+05 NA 1.1E+0}
2.1E+01 14E+06 |.OFA40S NA 2.1E+01
2.5E+01 1.SE+04 S.0E+02 NA 2.5B+0]
1.1E+0! 1.2E+05 1.OE+0S NA 11E+0!
1.8E+Ot 3.4E+04 1.OE+0S NA | 8E+0(
2.7E+(X) 5.2E+04 S.OE+HR NA 2.7R+00
5.(E+02 2.8E+06 |.OE+05 NA JAE+02
2.1E+01 23E+06 1 0E+05 NA 21E+01
1.0E-01 5.4E+04 1.0E+05 NA 1.0E-01
1 RE+0I 1.3E+D6 LOE+03 NA 1.8E+1
I.1E+O1 11IE+07 1.OE+05 NA 1.1B+0t
No Limit 3.3C+04 L.OE+0S NA 3.3E+04
1.0E-01 S.4E+04 1.OE+0S NA 1.0E-01
4 56+ 13E+07 1OE+0S NA 4.5E+Q(
No Limit 8.5E+04 LOE+0S NA 8.5E+(M
Nu Limit 9.0E+04 | OE+0S NA 9.6E+04
4.1E+0! 12E+05 1.OF+0S NA 41E+0
No Limit JYEA06 1OE+0S NA LOE+0S
3.0E+0! 3.2E+06 5.0E+02 NA 3.0E+01
JOB+0O1 21E+06 1.0E+05 NA 3.9E+QI
10E-01 5.4E+04 | OE+0S NA 1.0E-01

Source of WAC Concentration

KAO

RAO

RAO

RAO

RAO

RAO

RAO

RAO

RAO

RAO

RAO

KAO

RAO

RAO

RAO

KAO

RAO

RAO

RAO

KAO

RAO

RAO

RAO

KAO

RAD

RAD

RAQ

KAO
Lincr Compatibility

RAQ

RAO
Lincr Compatibility
LincrCompatihility

RAO

Regulatory Limit

RAO

RAO

RAO
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Concentration Based on Crilcrion

mg/kg or pCitkg
Groundwater RAO Liner Regulatory
Guidance Concentration Compatability ® Limitation™***®  Background Sclccted WAC Concentration  Source of WAC Concentration
Constituent® mg/kg o pCitkg mp/kg or pCiskg  mg/kg or pCizkg  mg/kg or pCifkg mg/kg or pUi/kg

4-Nitrrophenol S 2E+01 [.3B+06 | OE+0S NA $.2E401] RAO
Acenaphihene 2.0E+02 5. IE+DS LOE+DS NA 2.0E+02 KAO
Acenaphthylene 2.{E+0l |.SE+0S LOE+0S NA 2. IE+0) RAO
Acelone 6.2E+02 2.0E+05 49E+01 NA S.OE+02 Regulatory Limit
Acelonitrile 1.2E+00 7.8E+05 S.0E+02 NA 1.2E+00 RAO
Acrolcin 5.5E-01 3.6E+05 5.0E+02 NA 5.5E-01 RAO
Acrylonitrile S.8E-0I 2.0E+05 S.0E+02 NA 5.8E-01 RAQ
Anihracene 12E+02 9.3E+05 1.OE+05 NA 3.2E+02 RAQ
Aramitc 6.7C+00 1.9C+07 1.0E+0S NA 6.7E+00 RAO
Araclor-t016 7.7E+00 7.8E407 5.0E+02 NA 1IEHO RAQ
Araclor-1254 1.3E+Q2 7.8E+07 5.0E+02 NA 1.3E+02 RAO
Aroclor-1260 7.2E+02 7.8E+07 5.0E+02 NA 5.0842 Regulatory Limit
Aroclor- 1268 6.2F+01 T.8E+07 §.0E+02 NA 6.2E+0! RAQ
Benzene 6.0C+02 5.4E+03 2.2B+02 NA 5.0E+02 Regulatory Limit
Benziding 1.7B+01 L4E+06 LOE+05 NA 1.7E+0¢ RAO
Benzo(a)anthracene 2.5C+02 8.BE+06 1LOE+05 NA 2.5E+02 RAO
Denzo(u)pyrene | 1E+02 2.9E+07 1.0E+05 NA 1. 1IE+M RAO
Benzo(b) luoranthene |.8E+02 2.3E+07 1.0E+05 NA 1. 8E+02 RAU
Benzo(gh,iyperylene 1.1E+01 1.5E+10 1.0E4+05 NA 1.1EOI RAO
Benzo{k)fluoranthene 1.98+01 2.7E+09 1.0E+05 NA 1.9E+0 | RAO
Benzoic ncid 8.6E+00 4 9E+05 |.0E+0S NA 8.6G+00 RAO
bis(2-Chloroethoxy)methane No Limil L6E+02 1.0E+05 NA 1.6C+02 Liner Compatihility
his{2-Chloroethyl)ether I LE+01 S.6E+03 LOE+0S NA 11E+0] RAO
bis(2-Chloroisopropylether . |E+Q1 5.9E+03 LOE+05 NA 1.1E+01 RAO
bis(2-Ethylhexyl)phthalate 1.SE+02 8.7E+08 |.OE+05 NA |.SE+02 RAO
Butane,l,1,3,4-Tetrachloro- No Limit 2.0E+06 | .OE+0$ NA 1.0E+0S Regulatory Limit
Bulylbenzylphthalate 6.8E+01 4.3E+08 1.OE+05 NA 6.8E+01 RAO
Carhazole 3.2E+01 4.3E+06 |.OE+05 NA 3.2E+0! RAO
Carbon Disulfide 4.6E+01 1.4E4+06 5.0E+02 NA 4.6E+01 RAO
Chlorobenzene 6.6E+00 1.75+04 5.0G+02 NA 6.6E+00 RAQ
Chloracthane 1.5E-01 7.7E+05 5.0E+02 NA 1.5E-01 RAQ
Chloromethane 3.5E-01 3.1C+02 5.0E+02 NA 3.5E-01 RAO
Chryscne 2.7E+02 5.78+06 1.0E+05 NA 2.76+02 RAQ
Decane, 3.4-Dimethyl No Limit 3.3E+04 1.0E+0S NA 33844 £iner Compatibility

Diavetone alcohol No Limit 3.2E406 | .QE+0S NA |.0E+0S Regulatoy Limit
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Table D-1. (continued).

Concentration Based on Criterion

ma/kg or pCi‘kg

Constituent'
Dibenz(ahyanthracene
Dibenzofuran
Diethylphthalste
Dimethyl Disulfide
Dimethylphthalate
Di-n-butylphthaiate
Di-n-octylphthalate
Eicvosane
Ethylcyanide
Ethylbenzeno
Fumphur
Fluaranthene
Fluorene
Hepladecane, 2,6,10,15-Tetra
Hexachlorobenzene
Hexachlorobuiadiene
Hexachlorocyclopentudiene
Hexachloroethane
Indeno{ 1,2,3-cd)pyrene
Isobutylalcuho!

Tsophorone

Isopropyl Alcohol/2-propanol
Kepone

Mesityl oxide

Methyl Acetate

Methylene Chloride
Naphthalene

Nitrobenzene
N-Nitroso-di-n-propylumine
N-Nitrosodiphenylamine
Octane,2,3,7-Trimcthyl
o-Toluenesulfonamide
entachlorophem]
Phenanthrenc

Phenol

Phenol,2,6-Bis( 1,1-Dinxthyl)
p-Toluenesulfonamide

GroundwaterRAO

Liner

Regulatory
cdefp

Guidance Concentration  Compatability " Limitation Background Selected WAC Concentration
mg/kg or pCivkg mg/kg or pCikg  mp/kpe or pCitkg  mglkg or pCikg mg/kg or pCilkg
LIE+Q1 5.65+07 | OE405 NA L. 1C+01
32E+02 | .6E+08 1.0E+0S NA 3.2B402
1.1B+01 1.2E+06 1.0E+0S NA L1E+0I
No Limit 3.IE+04 |.0E+05 NA 1.AE+04
I.IE+0L 3.7E+0% |.OE+05 NA | 1E+0|
2.4E+01 LOE+08 1.0E+05 NA 24E+0)
2.6E+0 | |.2E+12 1.OE+05 NA 268401
NoLimit 4.8E+0S 1.0E+05 NA 1.0E+0S
No Limit 31.3E+04 1.0E+05 NA 3IE+04
7.8E+01 1.8E+04 S.0E+02 NA 7.8E+01
NoLimit 7.9E+06 1LOE+05 NA 1.0E+0S
71.6E+02 3.0E+06 1.0E+05 NA 7.6E+02
1.BE+02 1.0E+06 1.0E+03 NA 1.8E+02
No Limit J1.3E+04 1.0B+0S NA 33E+04
1.1E+01 4,8E+05 1.0E+05 NA 1.IE+0}
2 1B+0| J.1E+06 5.0E+02 NA 2.1E+01
|. IE+0! 1 4B+07 1.0E+05 NA 1.1E+0t
1L1E+01 1.3E+4DS 5.0B+02 NA 1.1E+0!
1. IE+0| 2.8E+08 {.0E+QS NA LIB+OL
1.2E+00 5.7B+0S 5.0E+02 NA |.2E+00
1. IE+01 4.0B+03 1.OB+0S NA 1.1E401
No Limit 4.9E+035 1.06+05 NA | .0E+0S
9.9E+0! 4.3E+08 | OE+0S NA 9.9E+0|
No Limit 3.2E+06 |.0E+05 NA |.OR+05
4.831-0) 3.6E+04 | 0E+05 NA 4.8E-01
8.4E+Q1 2.7E+01 5.0E+02 NA 2.7E+01
4.3B+02 L6E+05 1.0E+05 NA 4.3B+02
LIE+OI 2.6C+05 5.0R+02 NA 1.|E+0]
1.1IE+01 1.4E+0S 1.OE+0S NA 1.1E+0)
1.1E401 5.2E400 1.0E+0S NA 1.1E+01
No Limit A3E+04 1.OE+0S NA 1IE+04
No Limit 3.3E+04 1.0B+03 NA 33E+04
5.6E+01 12E+006 1.0E+0S NA 5.6E+0!
1.2E+03 2.7E+05 1.0E+Q$ NA 1.2EB+03
8.0E+01 2.1E+05 |.0E+05 NA 8.0E+0!
No Limit 4.7E+06 LOE+0S NA 1.0E+05
No Limit 3.3E+04 | OE+05 NA 33E+04

Source of WAC Congentration

RAO
RAO
RAO
LicaCompatibility
RAO
RAO
RAO
Regulatory Liniit
Lirer Conpalibility
RAO
Regulatory Limit
RAO
RAO
Lincr Compatibitity
RAO
RAO
RAO
RAO
RAO
RAO
RAO
Regulatory Limit
RAO
Regulatory Limit
RAO
Liner Compatihilivy
RAO
RAO
RAO
RAO
Liner Compatibility
Lincr Compatibility
RAO
RAO
RAO
Regulatory Limit
Liner Compatibility
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Table D-1. (continued).

Concentration Based on Criterion

Constituent®
Pysene
RDX
Styrenc
Terachlorocthene
Toluence
Tributylphosphatce
Trichluroethene
Trinitrotoluene
Undecane,d,6-Dimethyl-
Xylene (octho)
Xylene (tolal)
Inorganics
Aluminum
Antimony
Arsenic
Barium
Beryllium
Boron
Cadmium
Calcium
Chloride
Chromium
Cobalt
Copper
Cysnide
Dysprosium
Flavride
Irun
Lead
Magnesium
Manganese
Mercury
Molybdenom
Nickel
Nitrate
Nitrale/Nitrfle-N
Nitrite
Phosphiorus
Potassium
Sclenium
Silver

mg/kg or pCikg
Groundwater RAO Liner Regulatory
Guidance Concentration Compatability ® Limitation ““*%  Background Selected WAC Coneentraton
mg/kyp or pCitkg mg/ky or pCivkg  mp/kg or pCitkg  mg/kg or pCitkg mg/kg or pCifkg

2.5E+02 J.1E+ 06 1.0E+05 NA 2.58+02
1.0E+01 Not ininventory |.UE+0S NA | OR+01
6.1E-02 6.7E+04 1.0E+0S NA 6.18-02
9.6B+00 1.4B+02 5.0B+02 NA 9.6E+00
9.8E+02 3.IE+00 30E+0) NA SO0E+)2
No Limit 4.8G+02 | .OE+0S NA 4 8E+02
7.26+01 L.5E+00 A IE+01 NA 7.2E+01
11B+01 Not ininventory 1.0E+05 NA 1. 1E+01
No Limit 3.3G+02 1.0E+0S NA 3.3E+02
39E+00 4.41+00 5 OC+02 NA 31.9E+00
15B+03 4.41%+06 2 8E+H02 NA 5.0E+02
| .6E+0S 1.3E+08 NA 1.60C+04 1.6B+0S
$BE+03 2.5E+07 NA 4.80F+00 588403
5.8E+0I 1.5B+06 NA 5.80E+00 588401
3.0E+03 2.5E+07 NA 3.00E+02 JOE+Q3
1.8E+Ol 1.3E+08 NA 1.B0E+00 1.8E+01
33B+03 25B+06 NA NA 3.3E+03
3.6E+03 3.0E+06 NA 2.20E+00 JGE+M3
No Limit NA" NA 2.40E+04 No Limit
Nu Limit 3.3E+04 NA NA 1IEHM
4.1E+04 1.5E+07 NA 3.30E+01 4. IE+04
1.1IE+02 5.0E+06 NA 110E+0| 1.1E+02
J.0E+04 LOE+07 NA 2.208+01 10E+4
34E+02 4.4E+04 NA NA 14E+02
59E+04 1.2E+08 NA NA SYE+(4
39E+0} JIE+04 NA NA 3YE+03
2 SE+Q0S L 1E+0R NA 2.40E+4 24E+05
S.RE+04 5.0E+(7 NA 1.0E+0 5.8E+04
No Limit 2.5E+06 NA 1.20E+04 12E+05
4.9E+03 2.58+07 NA 4.90E+02 49E+03
$.5E+(3 SUEHOT NA 5.00E-02 9.5E+03
1.0E+04 S.0B+06 NA NA 1.0E+(4
3.5E+02 5.0E+07 NA 3.50E+01 3.5E+02
3.9E+03 3.3E+04 NA NA 3.9E+03
No Limit 3 3E+(4 NA NA 3IE+04
8 5E+00 33B+4 NA NA 8.5E+00
No Limit NA* NA NA No Limit
No Limit 7.5E+00 NA 4.30E+03 4.3E+4
8.5E+02 2.0B+00 NA 2.20E-01 R.5E+02
9RE+03 4.5E+07 NA 0.00E+00 9.8E+0}

Source of WAC Concentration

RAO

RAO

UAO

RAO
Regulatory Limit
Liner Compalibility

RAO

HAV
Liacr Compatibilily

RAO
Regufatery Limit

10 X Background
RAO
RAQ
RAO
RAO
RAOD
HAD
Liner Compatibility
\incr Compatibility
RAOQ
RAOQ
HAO
RAO
RAO
RAO
10 X Backgrount
RAO
10 X Background
RAO
RAO
RAC
RAC
RAO
Liner Compatibility
RAO
Liner Compatibility
10 X Background
RAO
RAO
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Table D-1. (continued).

Concentration Basedon Criterion

mp/kg o Cifkg
Groundwater RAO Liner Regulatory
Guidance Concentration Compatahility ® Limitation “*'*  Background Selected WAC Concentration  Source of WAC Concentration
Constituent* mg/kg of pCiskg mg/kg o pCikg  mg/kg or pCirkg  mg/kg o pCifkg my/kg or pCirkg
11234 6.0E+00 |.0E+15 NA NA 6.0E+06 RAD
u23s L.IE+0S 3.5E+11 NA NA 1.1E+0S RAO
U236 2.0R+05 1 IE+13 NA NA 2.0E+03 RAO
U238 2.0B+06 S.8E+10 NA NA 2.08+06 RAO
YO 2.38+10 1.2E+27 NA NA 2.3E+10 RAO

% All constituents'design inveniory concentralions where compared ugainst background 10 determing if they should he included in the excess lifetime cancer risk und hazard index cvalutions. No
limit was used as the default if the constitucnt wus less than backgroundand does not have ansk factor, otherwise the concentration was defaulted to the backgroundeoncentration. MCL

® For afl constituents where liner compatability data was available, these numbers arc given. For constituents without specific compatibility, the maximum allowable feachale concentration hy
chemical class was used as per Table 4-2 inthe main text.

‘< 10nClifg tota} Transuranic isotopes. 16 mare (han one tratisuranic isolope is present the sum must not exceed 10 nCisg (liquid 10nCivenl, a VET pCitLYrhese limirs are whown i itatics. ‘Uhis is calculaied for alpha-
emitling TRL isotopes, with half-lives greater than 20 years: NP-237, Pu-238, Pu-239, Pu-240, Pu-244, Pu-244, Ame241, Am-243. Cm-245, em-248, Cm-250, Bk-247, Cf-249, and Cf-255.

¥ Class ¢ waste, pssuming only o single jsotope js.present, FUT wastes containing more than one of these isotopes, use the formala i 10 CER 6155 lo determine waste classification. This is shown in Appendix D to the
1CDF Landfill WAL,

*Tolal organic constituents cannol exceede 0% hy weight (100,000 mg/kg) 40 CFR 1082(cX I) total volatile organic constitugnts cannot exceed 500 ppm.

“Total PCBs cannot exceed SO0 mp/kg (40 CFR 761.60).
*8ased on 40 CFR 264 Section BB, excmption provided if organicsare Jess than 10% by weight
'Calculated concentration exceeds unity therefors No _Limit' applies to the specific evaluation criterion.
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Appendix E

E.1 Calcuiation of Thermal Power

Thethermal power of the waste in a container is calculated from the concentration of radionuclides
in the waste and the heat of decay firam Table E-1. The thermal power calculation is performedin the
following steps. The informationprovided is an excerpt fran the Appendix A: Radiological Calculation
Methods {(DOE/RL 1998)

1 The concentration of each radionuclide (expressedin curies per cubic meter) is multiplied by the
heat of decay for that nuclide from Table E-1, yielding the heat of decay for each in units of watts
per cubic meter.

2. To determinethe thermal power add the heat of decay for each radionuclide in the weste to
provide a total **heat of decay" for the waste stream.

E.2 References

DOE/RL 1998, **Hanford Site Solid Waste Acceptance Criteria. *" HNFEP-0063.Rev. 5, U. S.
Department of Energy Richland Field Office, Richland, Washington, June 29, 1998.
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Table E-1. Conversion factors for general radiological calculations.

Dose Equivalent

Half-life Specific Activity Heat of Decay Curie
Isotope (days) (curies per gram) (watts per curie) Correction Factor

*H 45034 E+03 9.66E+03 3.38E-05 1.49E-07
Be 5.3920 E+01 3.50E+05 294E-04 747 E-07
Be 5.8439 E+08 2.23E-02 1.20E-03 8.25E#

o 2.0928 E+06 4.46 E+00 293 E-W 4.86 E-06
Na 9.5032 E+02 6.25E+03 8.71 E-03 1.78 E-05
p 1.4262E+01 2.86 E+05 412 E-03 3.61 E-05
g 8.7510E+01 4.26 E+M 2.88E-04 5.76 E-06
BCh 1.0994 E+08 3.30E-02 1.43E-03 5.11E-05
K 4.6641 B+l | 7.00 E-06 3.33E03 2.87E-05
“Ca 1.6380E+02 1.77E+04 456 E-04 1.54 E-05
se 8.3790 E+01 3.39 E+04 1.26E-02 6.90 E-05
By 33000 E42 8.08 E+03 5.16 E-06 8.04E-07
S'Cr 2.7702 E+01 9.24 E+04 1.93 E-04 7.78 E-07
Mo 3.1210 E+02 7.75 E+03 4.96 E-03 1.56 E-05
Fe 9.9711E+02 2.38 E+03 9.66 E-06 6.25 E-06
%Co 7.7270E+0l 3.02 E+04 2.02 E-02 9.22E05
¥Co 2.7179 E+02 8.43E+03 7.42 E-04 2.11 E-05
#Co 7.0820E+01 3.12E+04 491 E-03 2.53 EOS
Fre 44503 E+01 4.97 E+04 7.74 E-03 3.44 E-05
N 2.7758E47 7.97 E-02 1.36 E-05 3.08 E-06
“Co 1.9253E+03 1.13E+03 154 E-02 5.09 E-04
ONi 3.6561E+04 5.67E+01 1.01E-01 7.23 E-06
#Zn 2.4426E+02 8.22E+03 3.38E-03 4.75 E05
“Ge 2.7082E+02 7.09E+03 2.44E-05 1.20 E-04
"Se 11978 E+02 1.45E+04 2.32E-03 197 ECS
Se 2.3741E+07 6.96 E-02 3.14E-04 229 E05
825y 2.5550 E+01 6.23F+04 4.65E-05 1.4360.1
BKr 3.9285E+03 3.91E42 1.50 E-03 1.64E-14
Bge 6.4840 E+01 2.37 E+04 3.07 E-03 1.17E-M
%Rb 1.8631E+01 8.15 E+04 4.5] E-03 1.54 EOS
By 1.0665 E+02 1.39E+04 1.59 E-02 6.54 E-05
S 50530E 41 2.90 E+04 346 E-03 9.65 E-05
Pgr - Py+ 1.0512 E+04 2.76 E+02 5.54 E-03 3.04E-03
Mo 1.4610 E+06 9.61 E-01 7.41 E-05 6.62 E-05
#mNb 5.8914E 43 2.38 E+02 1.09 EOS 6.81E-05



Table E-1. (continued).

Dose Equivalent

Half-life Specific Activity Heat of Decay Curie
Isotope (days) (curies per gram) (watts per curie) Correction Factor
Bzx 55882 E+08 2.51 E-03 1.24 E-04 7.74E-04
*Nb 7.4144 E+06 1.87 E01 1.02 E-02 9.65 E-04
#Nb 3.4975 E+01 393 E+05 468 E-03 1.35 EOS
BZr-3"Np* 6.4020 E+01 4.42E+04 424 E-04 6.09E-05
PTc 7.7103E+07 1.71E42 5.04 E-04 |.93 EOS
1BRu-"P"Rh* 3.6260E+01 7.00E+04 336 E03 2.08 EO5
1R u— %R h* 3.7359 E+02 6.59 E+03 399 E-04 j.11E-03
"pg 2.3741 E+09 5.14E-04 551 E-05 297 E-05
18mA g 46386 E+04 2.61E+01 9.96 E-03 6.60E-04
¥cd 4,6260 E+02 2.59 E+03 1.54E-04 2.66 E-04
Hompg 10Ag* 2.4979 E+02 9.50E+03 7.19E-03 1.87 E-04
ey 5.1499 E+03 224 E+02 1.08E-03 356 E-03
350 1.1509E+02 1.00 E+04 1.66E-03 2.48 E-05
115780 2.9310 E+02 374 E+03 6.78 E-05 145E-05
21780 2.0088 E+4 5.37 E+01 6.59E-05 2_63E-05
LiTe 1.6780 E+01 6.43 E+04 3.42E-03 4.43E-06
Te 3.6524 E+15 291 E-10 | .29E-03 2.45E05
=4gp 6.0200 E+0t 1.75 E+04 1.33E-02 5.86E-0S
] 5.9408 E+01 1.76 E+M 251 E-04 5.62E-05
13gh 1.0074E 43 1.04E43 3.14E-03 2.84E-05
1BeTe 5.7400E+01 182E+M 2.13E-04 |.69 E-05
1%gh 1.2460 E+01 8.32 E+04 1.83E-02 2.73E-0S
1265y _126mg 3.6524 E+07 5.68E-02 1.23E-02 2.31E-04
1270Te 13Ter 1.0900 E+02 1.89 E+04 1.35E-03 5.07E-05
| 5.7343 E+09 1.77E-04 3.93E-M 4.04E04
i 1 3.3600 E+01 3.01 E+W 1.44 E-03 5.57 E-05
BBlerye 1.1840 E+01 8.42 E+04 1.19 E-04 6.07E-12
B, 3.8423E+03 2.56E+M 2.39E-03 181 E05
B4Cs 7.5313E+02 | .29E+03 |.02E-02 1.08E-04
B 8.4006 E+08 1.15E-03 3.32E-04 1.06 E-05
BiCs ™y 1.0983 E+M 1.69E+02 3.36E-03 7.44E-05
182 1.2752E+0} 731 E+04 2.72E-03 8.70E-06
Bice 3.2501 E+01 2.85 E+04 8.60 E-04 2.80 E-05
14401 44pr* 2.8489 E+M 6.37 E+03 7.34 E-03 870 EO4
"INd 0980 E+01 8.09 E+W 2.22 E-03 1.59E-05

E-5



Table E-1. (continued).

Dose Equivalent

Half-life Specific Activity Heat of Decay Curie
Isotope {days) (curies per gram) (watts per curie) CorrectionFactor
“pm 9.5818 E+02 9.27 E+02 3.68E-04 9.13E-05
“ISm 3.8716 E+13 2.29E-08 1.37E-02 1.74 EO1
Ey 1.3076 E+04 6.66 E+01 8.90E-03 6.25 E-04
BiSm 32872 E+04 2.63 E+01 7.4l E04 6.98E-0S
ey 4.9461 E+03 L74E42 7.03E-03 5.14E-04
%7Gd 3.9446 E+16 2.18E-1! 1.3t E-02 5.67 E01
%Gd 2.4160 E+02 353 E+03 6.02E-04 5.54 EOS
MEy 3.1385 B+03 270E42 8.77E-03 6.66 E-04
ey 1.7390 E+03 484 E+02 6.53 E-04 9.65E-05
TTm 1.2860 E+02 5.97 E+03 190E-03 6.12 E-05
Hf 7,0000 E+01 1.07 E+04 2.16 E-03 130E-05
B S 4.2390 E+01 1.70 E+04 3.85 E-03 3.59 BEOS
¥Ta 1.1443 E+M 6.27 E+03 8.46 E-03 1.04 E-04
85y 7.5100 E+01 9.40 E+03 7.53E-04 1.75 E-06
¥Re 1.5888 E+13 439E48 391 E06 1.26 E-07
%A 1.8609 E+02 360E+03 5.10 E-04 3.01EOS
MHg 4.6612 E+01 1.8 E+04 1.75E-03 1.70E-05
s i 13806 E+03 4.64 E+02 1.38 E-03 5.60 E-06
7B 11523 E+04 547 E+01 9.12 E-03 4.66 E-05
20pp 8.1449E+03 7.63 E+01 6.62 E-OS 316 E-02
10pg, 1.3838 E+02 449 E+03 3.26 E-02 2.18 E-02
Z*Ra 5.8439 E+05 9.89 E+01 2.89 E-02 2.00 E-02
2ac 7.9524 E+03 7.23 E+01 1.46E-03 4.00 E+00
Ra 2.1001 E+03 273 E+(2 2.71 E-04 1.11 E-02
28Th 6.9874E+M 820E42 3.27E-02 7.95 E-01
T 2.6809 E+06 2.13 E-01 3.08E-02 5.00 E+00
0Ty 2.7532 E+W 2.06 E-02 2.83E-02 758E-01
Blpy 1.1965 E+07 4.72 E-02 3.08E-02 2.99E+00
BTh 5.1317 E+12 1.10E-07 242 E-02 3.81E+00
3y 2.5 165 E+04 2.24E+01 3.21 E-02 1.53E+00
By 5.8147 E+07 9.64E-03 2.91 E-02 3.15E-01
BéTh 2.4100 E+01 2.32E+04 149E-04 8.16E-05
g 8.9667 E+07 6.26 E-03 2.88 E-02 308 E-01
By 2.5706 E+11 2.16 E-06 2.86 E-02 2.86 E-01
Bépy 1.0439E+03 530 E+02 3.48E42 3.37 E-01
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Table E-1. (continued).

Dose Equivalent

Half-life Specific Activity Heat of Decay Curie
Isotope (days) (curies per gram) (watts per curie) Correction Factor

Bey 8.5540 E+09 6.47 E-05 2.71E-02 2.92 E01
B'Np 78162 E+08 705 E-04 2.96 E-02 1.25E+00
H3py 3.2032 E+M 1.71 E+01 331E-M 913 E-01
By 1.6319E+]2 3.36 E-07 2.53E-02 2.75E-01
2py 8.8060 E+06 6.21E-02 3.11E-02 1.00E+00
0py 2.3971E+06 2.28 E-01 310E-02 100 E+00
“Am 1.5786E+05 3.44B+00 3.33E-02 1.CBE+00
Hipy 5.2412E 43 1.03E+02 3.30 E-05 1.92 E-02
HMmAm 5.1499 E+04 1.05E+01 2.37 E04 991 EO1
®Cm 1.6280 E+02 3.31E+03 3.68 E-02 402 E-02
Hpy 1.3634 E+08 3,96 E-03 293E42 9.56 E-01
#Am 2.6918 E+06 2.00E-01 322 E-02 .02 E+00
Cm 1.0629E+04 5.16E+01 3.73E-02 7.15E-01
¥Cm 6.6109 E+03 8.09E+01 350 E-02 5.77E-01

#py 2.9512E+10 1.83E-0S 2.77E-02 9.39E-01
MCm 3,1046 E+06 1.72E-01 3.40E-02 |.06 E+00
HCm 1.7276 E+06 3.07 E-01 3.25E-02 | .05 E+00
*Bk 5.0403 E+05 1.05 E+00 3.56 E-02 1.34E+00
*Cm 56978 E+09 9.29 E-05 3.36 E-02 9.65E-01

*Cm 1.2418 E+08 424 E-03 3.06E-02 3.85 E+00
»er 1.2820 E+05 4.09 E+00 3.93E-02 1.34E+00
3¢t 4.7774 E+03 1.05 E+02 3.63E-02 6.10E-01
3%Cm 3.2872 E+06 2.07 E-01 2.19E-04 2.18E+01
Beg 3.2799 E+05 159E+00 3.74E-02 1.37E+00
Bop 9.6607 E+02 5.38 E+02 3.69 E-02 3.66E-01

B 2.7570 E+02 1.86 E+03 3.92E-02 9.56 E-02

* When this parent-daughter pair are in secular equilibrium only the activity of the parent nuclide should be considered in
performing h e calculations. Eg. .if ®S1~*Y are in secularequilibrium in the waste, the thermat power for both nuclides

would be determined by multiplying the **Sr activity by the heat of the decay for the *$="°Y pair.
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Appendix F
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Criteria Concentrations
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Table F-1. Comparison of Design Inventory and Waste Acceptance Criteria Concentrations

Waste Acceptance
Design Inventory (DI} Criteria (WAC} Mass or  MeSS or Activity

Mass or Activity Activity Comparison

Constituents xg or Ci kg or Ci (DI/WAC) %
Organic
1,1.1-Trichloroethane 7.4E+00 1.2E+04 <0.1%
1.1.2,2-Tetrachloroethane 2.3E-02 38E+01 <0.1%
1,1.2-Trichloroethane 1.1E-01 1.8E+02 <0.1%
1,1-Dichloroethane 1.1E+00 1.8E+03 <0.1%
1.1-Dichloroethene 7.0E-0] 1.1E+03 <0.1%
1,2,4-Trichlorobenzene 5.4E+00 8.7E+03 40.1%
|,2-Dichlorobenzene SA4E+00 8.7E+03 <0.1%
t,2-Dichloroethane 2.5E-03 4.1E+00 <0.1%
1,2-Dichloroethene (total) 1.5E-0! 2.5E+02 <0.1%
1.3-Dichlorobenzene 5.4E+00 B.7E+03 <0.1%
1,4-Dichlorobenzene 2.1E+02 3.2E+04 0.67%
1.4-Dioxane 8.9E-03 | 4E+01 <0.1%
2.4.5-Trichlorophenol 2.1E+01 3.4E+04 <0.1%
2,4.6-Trichlorophenol 8.6E+00 1.4E+04
2,4-Dichlorophenol 1.0E+0 1 | 6B+04 <0.1%
2.4-Dimethylphencl 8.6E+00 1.4E+04 <0.1%
2,4-Dinitrophenol 2.4E+01 3.9E+04 <D.1%
2.4-Dinitrotoluene 54E+«00 8.7E4+03 <0.1%
2.6-Dinitrotolucnc 9.8E+00 1.6E+04 <0.1%
2-Butanone 1.2E+01 |.9E+04 <0.1%
2-Chloronaphihalene 5.4E+D0 8.7E+03 <0.1%
2-Chlorophenol 8.6E+00 1.4E+04 <0.1%
2-Hexanone 1.3E+00 2.0E+03 <0 1%
2-Methylnaphthalene 2. 4E+02 3.9E+05 <0.1%
2-Methylphenol 9.3E+00 1.6E+04 <0.1%
2-Nitroaniline 1.3E+01 7.7E+01 16.81%
2-Nitroptenol 8.6E+00 1.4E+04 <0.1%
3.3-Dichlorobenzidine SA4E+00 8.7E+03 <0.1%
3-Methyl Butanal 1.1E-01 2.5E+07 <0.1%
3.Nitroaniline 1.3E+01 7.7E+01 16.81%
4.6-Dinitro-2-methylphenol 2.1E+01 34E+04 <0.1%
4-Bromophenyl-phenytether 5.4E+00 6.5E+07 <0.1%
4-Chloro-3-methylphenol 8.6E+00 7.3E+07 <0.1%
4-Chlosoaniline 1.9E+0t 3.1E+04 <0.1%
4-Chlorophenyl-phenylether 5.4E+00 7.6E+07 <0.1%
4-Methyl-2-Pentanone 1.4E+0% 2.2E+04 <0.1%
4-Methylphenol 1.8E+01 2.9E+04 <0.1%
4-Nitroaniline 1.3E+01 7.7E+0} 16.81%
4-Nitrophenol 2.4E+01 39E+04 <0.1%
Acetonitrile 8.9E-03 8.8E+02 <0.1%
Acrolein 4,3E-03 4 2E+02 <0.1%
Acrylonitrile 4.3E-03 44E+02 <0.1%
Anthracene 1.SE+02 2.4E+03 <0.1%
Aramite 5.4E.02 5.1E+03 <0.1%
Aroclor-1016 3.6E+00 5.8E+02 <0.1%
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TableF-1. (continued).

Aroclor-1254
Aroclor-1260¢

Aroclor-1268

Benzene

Benzidine
Benzo(a)anthracene
Benzo{a)pyrene
Benzo{d)fluoranthene
Benzo{g h.i)perylene
Benzo(k)fluoranthene
Benzoic acid
bis(2-Chloroethoxy)methane
bis(2-Chloroethylether
bis(2-Chleroisopropyljether
bis(2-Ethythcxylphthalate
Butane, 1,1,3.4-Tetrachloro-
Butylbenzylphthalate
Carbazole

Carbon Disulfide
Chlorobenzene
Chloroethane
Chloromethane

Chrysene

Decane, 3,4-Dimethyl
Diacctone alcohol
Dibenz(a.h)anthracene
Dibenzofuran
Diethylphthalate

Dimethyl Disulfide
Dimethylphthalate
Di-n-butylphthalate
Di-n-octylphthalate
Eicosane

Ethyl cyanide
Ethylbenzene

Famphur

Fluoranthene

Fluorene

Heptadecane. 2.6,10,15-Telra
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachlorocthane
Indeno(1,2.3-cd)pyrene
Isobutyl alcohol
Lsophorone

Isapropy 1 Aleahol/2-propanol
Kepone

Mesityl oxide

Methyl Acetate

Methylene Chloride
Aroclor-1254

6.1E+01
34E+02
2.9E+01
2.9E+02
14E-01
12E+02
5.0E+01
8.5E+01
5.4E+00
8.8E+00
4. 1E+00
5.4E+00
5 4E+00
5.4E+00
7.0E+01
3.7E+00
3.2E+01
1.5E+01
2.2E+01
3.1E+00
| .4E-03
1.7E-01
1.3E+02
7.6E-02
2.0E+03
5.4E+00
15E+02
S4E+00
1.4E+00
5.4E+00
1.1E+0]
1.2E+0
1.3E+00
8.9E-03
3.7E+01
2.8E-02
3.6E+02
8.7E+01
|.6E+O0
5.4E+00
9.8E+00
54E+00
S4E+00
54E+00
8.9E-03
S4E+00
10E+00
4.7TE+01
4.0E+01
2.3E-01
4.0E+01
4.3E+01
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9 7E+04
3.8E+05
4.7E+04
|.7TE+05
| .3E+04
| 9E+05
8.0E+04
1.4E+05
8.7E+03
| 4E+04
6.5E+03
| .2E+05
8.7E+03
8.7E+03
1.1E+05
7.6E+07
52E+04
25E+04
35E+04
50E+03
| 1E+02
2.7E+02
2.0E+05
2.5E+07
7.6E+07
B.7E+03
2.5E+05
B.7E+03
2.5E+07
8.7E+03
1.8E+04
2.0E+04
7.6E+07
2.5E+07
SOE+04
7.6E+07
5.8E+05
|.4E+05
2.5E+07
8.7TE+03
1.6E+04
8.7E+03
8.7E+03
8.7E+03
8.8E+02
8.7E+03
7.6E+07
7.5E+04
7.6E+07
3.7E+02
2.1E+04
2. 1E+07

<0.1%
<0.1%
<0.1%
0.17%
4.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<D.1%
<0. 1%
<0.1%
<D 1%
<0.1%
<0.1%
<0.1a
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0 1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
<0.1%
0.19%
<0.1%




Table F-1. (continued).

Nitrobenzene 5.4E+00 8.7E+03 <0.1%
N-Nitroso-di-n-propylamine 5.4E+00 8.7E+03 <0.1%
N-Nitrosodiphenylamine 5.4E+00 8.7E+03 €0.18
Octane,2.3,7-Trimethyl 7.6E-02 2.5E+07 <0.1%
o-Toluenesuifonamide 2.4E+00 2.5E+07 <0.1%
Pentachlorophenol 2.6E+01 4 2E+04 <0.1%
Phenanthrene 5.5E+02 8.9E+05 <0.1%
Phenol 3.8E+01 6.1E+04 <0.1%
Phenol,2,6-Bis( I.1-Dimethyl) 1.9E+00 7.6E+07 <0.1%
p-Toluenesulfonamide 2.4E+00 2.5E+07 <0.1%
Pyrene 1.2E+02 1.9E+05 0.1%
RDX 7.9E+03 -
Styrene 4.9E-04 4 6E+01 <D.1%
Tetrachloroethene 4.6E+00 7.3E+03 4.1%
Toluene 4.7E+02 2.2E+04 2.11%
Tributylphosphate 1.7E+02 3.6E+05 <0.1%
Trichloroerhene 3.4E+01 2.3E+04 0.15%
Trinitrotoluene 8.4E+03
Undecane,4,6-Dimethyl- 7.6E-02 2.5E+05 <0.1%
Xylene (ortho) 1.8E+00 29E+03 <0.1%
Xylene (total) 1.6E+03 2.1E+05 0.7846
Inorganics

Aluminum 3.4E+06 | 2E+08 2.76%
Antimony 2.8E+03 4 4E+06 <0.1%
Arsenic 2.7E+03 4.4E+04 6.08%
Barium 8.5E+(4 2.3E+06 3.73%
Beryllium |.4E+02 | .4E+04 1.00%
Boron 8.7E+04 2.5E+06 3.48%
Cadmium |.7E+03 2.7E+06 <0.1%
Calcium 9.7E+06

Chloride 8.8E+02 2.5E+07 <0.1%
Chromiium 1.9E+04 3.1E+07 Q. 1%
Cobalt 29E+03 8.3E+04 3.42%
Copper | 4E+04 2.3E+07 <0.1%
Cyanide | 6E+02 2.6E+03 <0 1%
Dysprosium 2.8E+04 4.5E+07 <0.1%
Fluonide 1.8E+03 2.9E+06 <0.1%
Iron 4.9E+06 1.8E+08 2.66%
Lead 2.7E+04 4.4E407 <0.1%
Magnesium 2.1E+06 9.1E+07 2.33%
Manganese 9.8E+04 3.7E+06 2.63%
Mercury 4.5E+03 7.2E+406 <0.1%
Molybdenum 4.8E+03 7.7E406 <0.1%
Nickel 93E+03 2.7E+05 350%
Nitrate 19E+03 3.0E+06 <0 1%
Nitrate/Nitritc-N [. IE+02 2.5E+07 <0.1%
Nitrite 4.0E+00 6.4E+03 <0.1%
Phosphorus 4.6E+04

Potassium 5.3E+05 33E+07 |.64%
Selenium 4.0E+02 6.4E+05 <0.1%
Silver 4.7E+03 7.5E+06 <0.1%
Nitrobenzene 1.3E+02 |.|E+07 <0.1%



Table F-1. (continued).

Strontium 8.6E+03 1.4E+07 <0.1%
Sulfate 9.7E+03 2.5E+07 <0.1%
Sulfide 3.6E+05 2.5E+07 1.43%
Terbium 2.7E+05

Thallium 1.8E+02 3.3E+03 5.37%
Vanadium 1.0E+04 3.4E+05 2.95%
Ytterbium 9.2E+04

Zinc 9.9E+04 1.6E+08 <0.1%
Zirconum 33E+(4

Radionuclide

Ac225 2.4E-08 - .
Ac227 9.7E-06 -

Ac228 7.2E-11 - -
Agl06 0.0E+00 - -
Ag108 1.8E-09

Agl08m 3.8E-01 6.1E+02 <0.1%
Agl0%m 2.3E-12

Agll0 2.5E-11 - -
AgllOm 2.6E-09 - -
Aglll 0.0E+00

Am241 1.|E+01 7.6E+03 0.15%
Am242 2.1E-05

Am242m 2.1E-05

Am?243 1.6E-04 2.5E-01 <0.1%
Am?245 0.0E+00 -

Am246 6.5E-26 -

AR17 2.4E-08 -

Bal36m 0.0E+00

Bal37m 1L1E+(4 -

Bald0 0.0E+00

Bel0 5.4E-07 -

Bi210 5.2E-07 - -
Bi2li 8.7E-06 -

Bi212 2.6E-04 -

Bi213 0.0E+00 -

Bi2l4 2.7E-06 -

Bk249 1.0E-21 -

Bk250 3.7E-26

Cl4 2.2E-05 2.3E+00 <0.1%
Cdio9 2.3E-12

Cdi13m 7.7E-01 1.2E+03 <0.1%
Cdi15m 2.0E-54

Celdl 8.5E-72

Cel42 0.0E+00

Celad 8.6E-04 | . 4E+00 <0.1%
Cr249 2.0E- 16

Cf250 |.OE-16 -

Cf251 4.5E-19 -

Cf252 1.1E-20 -

Cm241 4.1E-81 -

Cm242 2.6E-17 -

Cm243 1.7E-06 - -



Table F-1. (continued).

Cm244 8.5E-04 - -
Cm245 3.8E-08 - -
Cm246 8.SE-10 - -
Cm247 3.0E-16 -

Cm248 9.3E-17 - -
Cm250 2.6E-25

Co57 1.7E-03 2.8E+00 <0.1%
Co38 2.8E-17

Co60 9.2E+01 1.5E4+05 <0.1%
Crsl 1.1E-54

Csl132 0.0E+00

Csl34 5.3E+00 8.5E+03 <0.1%
Csl35 1.7E-02

Csl36 . 0.0E+00

Csl137 1.2E+04 1.7E+H09 <0.1%
Erl69 0.0E+00 -

Euls0 8.2E-09 -

Euls2 4.6E+02 7.3E+05 <0.1%
Euls4 3 9E+02 6.2E+05 <0.1%
Eulss 8.4E+01} L3E+)5 <0.1%
Eul56 0.0E+00

Fe59 2.1E-35

Fr221 2.4E-08 - -
Fr223 1.3E-07 - -
&d152 1.3E-14 - -
Gd153 9.5E-12 -

H3 2.3E+01 3.8E+04 <0.1%
Hf181 3.7E-37 -

Hol66m 1.3E-06 -

1129 6.1E-01 2.4E+00 26.05%
1131 0.0E+00 -

Inl14 8.9E-55 -

inlldm 9.4E-55 -

InllS 2.7E-12 .-

In115m 0.0E+00 -

K40 9.1E-0t 1.8E+02 0.50%
Krg! 2.5E-09 -

Kr85 5.5E+02 -

Lal138 0.0E+00 -

Lal40 1.3E-105 - -
Mn54 9.1E-09 - -
Nb92 3.0E-19 - -
Nb93m 6.4E-03 -

Nb94 4.2E-06 -

Nb9Ss 2.3E-33

Nb9Sm 8.7E-36

Ndld4s |.5E-10

Nd147 0.0E+00

Np235 3.2E-11

Np236 3.3E-08

Np237 3.0E-01 4.9E+02 <0.1%
Np238 1.0E-07



Table F-1. (continued).

Np239 1.6E-04 . .
Np240 1.3E-14 .
Np240m 1.2E-1t . -
P3231 3.36-05 -
Pa233 2.1E-02 . -
Pa234 1.3E-06 - -
Pa234m 8.1E-04 .

Pb209 2.3E-08 -

Pb210 5.2B-07 .

Pb211 8.7E-06

Ph212 2.6E-04 .

Pb214 2.7E-06

Pd107 2.9E-03

PM146 2.8E-03

Pmi47 1.8E+02 2.9E+05 <0.1%
Pmi48 1.96-59

Pm148m 3.9E-58

P0210 4.8E-07

Po21i 3.2E-10

P0212 |.6E-04 ;
P0213 2.1E-08 -
P0214 2.7E-06 -
PO215 8.76-06 - .
P0214 2.6E-04 .

P0218 2.7E-06 . .
Pr143 0.0E+00 .

Prids 8.4E-04 . .
Pri44m 1.2E-05 .

Pu236 2.6E-06

Pu237 5.7E-59

Pu238 1.IE+02 7.6E+03 146%
Pu239 3.2E+00 5.1E+03 <0.1%
Pu240 7.1E-01 . |E+03 <©0.1%
Pu241 3.0E+01 4.9E+04 <0.1%
Pu242 1.1E-04 -

Pu243 3.0E-16 -

Pu244 1.2E-11 -

Pu246 6.5E-26 -

Ra222 5.56-117 . .
Ra223 9.6E-06 -

Ra224 2.6E-04 -

Ra225 2.4E-08

Ra226 2.2E-01 3.6E+02 <0.1%
Ra228 7.2E-11

Rb36 0.0E+00 . .
Rb87 5.3E-06 . -
Rh102 1.4E-05 -
Rh103m 1.3E-58 . -
Rh106 SAE-03 . .
Rn218 6.0E-1 I7 -
Rn219 9.6E-06 - .
Rn220 2.6E-04 -
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Table F-1. (continued).

Rn222
Rul03
Rul06
Sbi24
Sbi25
Sbi26
Sb126m
Scdé
Se?9
Sml46
Smi47
Smi48
Sml49
Smisl
Sal17m
Snl19m
Snl2im
Sn123
Sn125
Snl26
S189
Sro0
Tb160
Tbi61
Tc98
Tc99
Tel23
Tel23m
Tel25m
Tel2?7
Tcl27m
Tel29
Te129m
Th226
Th227
Th228
Th229
Th230
Th231
Th232
Th234
TI207
TI208
T1209
Tm170
Tml7
U230
U232
U233
uzw
U235
U236

2.9E-06
9.5E-30
5.8E-03
9.8E-41
4.4E+00
9.8E-03
7.0E-02
|.3E-20
7.9E-02
2.0E-10
1.9E-06
4.8E-13
2.4E-12
1.6E+02
0.0E+00
7.0E-08
|.3E-02
4.0E- 17
0.0E+00
7.0E-02
2.8E-44
1.1E+04
15E-34
0.0E+00
8.4E-08
2.7TE+00
2.1E-15
| .4E-23
1.1E+00
4.4E-20
4,5E-20
3.2E-71
5.1E-71
1.0E-117
8.6E-06
|.6E-02
2.4E-08
8.2E-02
7.6E-02
7.4E-02
8.1E-04
8.7E-06
9.4E-05
5.0E-10
3.0E-26
7.6E- 13
0.0E+00
2.5E-04
1.2E-05
2.9E+00
5.2E-02
9.6E-02

9.2E+00

7.0E+03

2.6E+05

2.7E+09

4 4E+03

L7E+03

1.2E+01
1.1E+01

1.3E+01

1.9E-02
4.6E+03
8.3E+01
| SE+02

<0.1%

<0.1%

<0.1%

0.13%

0.778

0.58%

<0.1%
<0.1%
<0.1%
<0.1%



Table F1. (continued).

u237 0.0E+00

U238 9.2E-01 1.5E+03 <0.1%
U230 [.2E-11

Xel27 7.5E-73 -
Xel29m 0.0E+00 - -
Xel3lm 1.3E-112 - -
Xel33 0.0E+00 -
Y90 1.1E+04 1.7E+07 <0.1%
Y91 2.0E-37 -
Zn65 1.3E-09 -
Z93 4. LEQ01 -
Zr95 1.4E-25 -
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